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Osteological Methods
The osteological analyses follow the guidelines developed by the Paleopathology Association (PA) 
(Buikstra and Ubelaker 1994). Osteological inventories are compiled. Cranial metrics are taken utilizing 
methods in Moore-Jansen et al. (1994). Cranial nonmetric observations are based on definitions in Finnegan 
(1972), El-Najjar and McWilliams (1978), Hauser and De Stefano (1989), and Turner et al. (1991). Post-
cranial metrics are taken following Moore-Jansen et al. (1994). Postcranial nonmetric traits are scored us-
ing the definitions in Finnegan (1978) and Saunders (1978). Dental inventories and dental pathologies are 
presented. Dental attrition is scored using the coding method developed by Scott (1979) and Smith (1984). 
Dental metrics are taken using the guidelines and landmarks defined by Hillson et al. (2005), Mayhall 
(1992), and Moorees (1957). Dental morphology is scored using the Arizona State University Dental An-
thropology System (Edgar 2017; Turner et al. 1991). Enamel hypoplastic defects are measured using the 
procedures outlined by Goodman and Rose (1990). Descriptions and interpretations of pathological con-
ditions utilize Ortner and Putschar (1985), Ortner (2003), and Mann and Murphy (1990), as well as other 
sources. Age estimates are based on one or more of the following methods: relative dental attrition (for 
broad age ranges); dental development (AlQahtani et al. 2010); palatal suture closure (Mann et al. 1991); 
cranial suture closure (Buikstra and Ubelaker 1994); changes in sternal rib ends (Isçan and Loth 1986); 
changes in the face of  the pubic symphysis (Suchey and Katz 1986; Brooks and Suchey 1990); changes in 
the auricular surface of the innominate (Lovejoy et al. 1985; Meindl and Lovejoy 1989); skeletal matura-
tion (Scheuer and Black 2000; White et al. 2012); skeletal epiphyseal closure (Scheuer and Black 2000); 
subadult diaphyseal length and ilium breadth (Scheuer and Black 2000; Ubelaker 1989); the presence or 
absence of age-related osteological changes (White et al. 2012); and comparison with confidently-aged 
subadult remains in the OSA comparative collection. Sex is estimated based on sexually dimorphic post-
cranial metrics defined in Bass (1995), as well as morphological characteristics of the cranium (Acsadi and 
Nemeskeri 1970) and the innominate (Buikstra and Ubelaker 1994; Milner 1992; Phenice 1969). Stature is 
estimated using long bone length formulae developed by Trotter (1970) for non-Native American remains. 
Prehistoric Native American stature is estimated using Auerbach and Ruff (2010) for lower limb bones and 
Sciulli and Hetland (2007) for upper limb bones or combinations of elements. When applicable, stature is 
reconstructed for complete remains following Raxter et al. (2006). Biological affinity is evaluated through 
examination of nonmetric characteristics (Byers 2008; White et al. 2012) and the analysis of metric data 
using FORDISC 3.1 (Jantz and Ousley 2005). Some descriptions of cranial deformation utilize categories 
defined by Neumann (1942). For commingled remains, the Minimum Number of Individuals is calculated 
by landmark coding using the procedures outlined in Mack et al. (2016).
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A Culturally-modified Human Cranium Found on a Sandbar 
(13AA106) in the East Nodaway River in Adams County, Iowa
Shirley Schermer, Robin Lillie, and Jennifer Mack
A culturally-modified human cranium with deep grooves, finely-etched figures, and an in-
tentionally broken base was recovered from a sandbar in the East Nodaway River in Ad-
ams County, Iowa, in October 2008. A young adult female is represented by the remains. 
The site from which the human remains originated has not been identified; the find spot 
has been assigned the site number 13AA106. The design motifs are similar to those seen 
on Oneota ceramics and catlinite tablets. Though the cranium likely originated from an 
Oneota site, the cultural affiliation of the individual is unknown.
Introduction
In early October 2008, a human cranium was discovered by an Adams County resident on a sand bar in 
the East Nodaway River, approximately 0.5 miles southeast of downtown Brooks, Iowa (Figure 1). Local 
law enforcement, a representative of the Iowa State Medical Examiner’s Office, and a contract archaeolo-
gist visited the findspot and found no additional human remains at that location. Faunal remains had previ-
ously been recovered from the area by a collector, and one potsherd was encountered upstream from the 
findspot during the site visit (UI, OSA 2008). The original context of the cranium remains unknown. No 
prehistoric archaeological sites have been reported within one mile of the findspot, which has been desig-
nated 13AA106. The nearest identified sites upstream from the findspot are almost six miles northeast, in 
the area of Lake Binder. In 2006 or 2007, major earth-moving occurred during the construction of the POET 
Biorefining facility, across the river and 0.25 miles northeast of the findspot. However, an archaeological 
survey preceded this construction project, and no prehistoric sites were identified (Bond and Stanley 2006). 
A large quarry, currently owned by Schildberg Construction Company, Inc., has been operating along the 
East Nodaway River, approximately 2.25 miles upstream from the findspot (in 2008), since the 1960s. This 
tract of disturbed ground is a potential origin location for the remains. 
 Based on cultural modifications, the cranium is believed to date to the Late Prehistoric period. The 
etched design motifs are similar to those seen on Oneota ceramics, catlinite tablets, and petroglyphs (Lillie 
and Schermer 2015:242-243). A summary of the modifications is included below. For more information on 
this cranium and other examples of Oneota modification of human bone, refer to the book, Transforming 
the Dead: Culturally Modified Bone in the Prehistoric Midwest, edited by Eve Hargrave, Shirley Schermer, 
Kristin Hedman, and Robin Lillie.
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Figure 1. Findspot of human remains in East Nodaway River.
From USGS Brooks, Adams County, Iowa (1980), 7.5’ series quadrangle map. Scale 1:100,000.
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Osteological Analysis
The cranium is incomplete, with all of the facial skeleton missing except for the superior ¼ of the nasal 
bones. The cranial vault is largely intact, though portions are missing due to intentional modification and 
taphonomic damage (see Table 1 for cranial metrics). The cranium lacks the dark coloring and heavy weight 
of mineralization often observed when remains have been submerged for long periods of time. Recent 
postmortem damage includes rodent gnawing on the right parietal and temporal, and on the margins of the 
artificial opening at the base of the occipital. Portions of the cranial vault cortex have exfoliated, likely due 
to river action. Affected areas include the anterior half of the frontal and a large patch on the left parietal 
boss. Recent breakage removed the superior half of the left temporal squama and portions of the left frontal 
and left parietal.
 Other fracture edges observed on the cranium are rounded, with coloring that suggests breakage in 
antiquity. The anterior-superior portion of the right temporal squama and the posterior portion of the right 
greater wing of the sphenoid were lost in antiquity. An irregular, oval-shape hole (9 mm diameter) is present 
just to the left of midline on the posterior/superior half of the frontal; the endocranial surface of this defect 
is beveled and larger than external opening. A crack in the occipital near the occipito-mastoid suture also 
appears old. A long crack on the right parietal extending from the sagittal suture to the temporal suture has 
dark edges, but apparently occurred after the skull was grooved and etched. At one point in this crack, the 
endocranial surface exhibits a beveled fracture, with the loss of an oval-shaped section of bone. There is 
no abrasion on the ectocranial surface at this location, so it is uncertain whether or not this beveled defect 
was caused by a postmortem blow to the parietal. Interestingly, the ectocranial surface at the location of the 
endocranial defect bears the etched image of the “forked eye” (see Cultural Modification below for more 
details).
Sex was determined to be possibly female. The left mastoid process is small. Glabella, though damaged 
postmortem, appears to have been smooth. There is nearly no topography at the external occipital protuber-
ance. The generally gracile nature of the cranium also suggests the individual was female.
Almost all observable cranial suture locations are open or exhibit minimal closure, suggesting the indi-
vidual was a young adult. The cranial vault score yielded an age estimate range of 23 to 45 years. Analysis 
of cranial suture closure using the ADBOU Transition Analysis software (Boldsen et al. 2016) yielded an 
age estimate of 15.0-36.5 years.
No dental remains are present. Nonmetric observations include two small ossicles in the left lambdoid 
suture. The left foramen spinosum is incomplete. The only pathological observation is well-healed porotic 
hyperostosis or periostitis in the area between obelion and lambda on each parietal. The surface in these ar-
eas (measuring approximately 30 mm in diameter on each parietal) is slightly irregular and has small pores. 
An accessory articular facet is present on the anterior margin of the foramen magnum, oriented inferi-
orly. The facet is concave, with a shape similar to that of a cervical vertebral centrum. In their cadaver-based 
investigation of upper cervical anatomy variability, Cattrysse et al. (2016:132-133) identified an individual 
with similar morphology. This individual had an accessory articulation between the axis dens and the oc-
ciput, known as a median (or third) occipital condyle configuration. The authors described the articulation 
as “synovial-like,” with a layer of hyaline cartilage and a distinctive concave joint surface on the occipital 
and a convex surface on the dens. Another clinically observed variant of the median occipital condyle 
configuration involves an articulation with the superior surface of the anterior arch of the atlas, rather than 
the axis dens. The facet on the cranium from the East Nodaway River more closely resembles an odonto-
occipital third condyle in shape and an atlanto-occipital third condyle in orientation. Without the vertebrae, 
it is not possible to determine the exact nature of the extra articulation. Slight lipping is present on the mar-
gins of the accessory condyle, and a foramen or pore is present on the articular surface.
8 — Research Papers Volume 44 Number 1
Cultural Modification
A portion of the occipital base appears to have been removed intentionally. The absent bone begins im-
mediately posterior to the occipital condyles and extends laterally to within 13 mm of the occipito-mastoid 
suture on either side. Posterior-superiorly, the absent bone extends to the cruciate eminence. The edges of 
the hole are irregular, suggesting that the missing bone was broken out, rather than cut. Percussion would 
also explain the previously-described crack on the right side of the occipital. Except where damaged by 
modern rodent gnawing, the edges of the opening are smooth and rounded and appear polished, perhaps the 
result of habitual handling or the mounting of the cranium on another object.
Fine cut marks are present on the inferior surface of the right greater wing of the sphenoid. These cut 
marks may be associated with postmortem disarticulation, made in the process of cutting the lateral ptery-
goid muscle to remove the mandible. Alternately, the marks may be associated with the etched decorations 
and lines covering most of the cranial vault.
   Two long grooves with a maximum width of 1.9 mm cross the cranial vault. The first groove is 182 
mm long, starting near the left lambdoid suture and extending anteriorly and right laterally, crossing the 
sagittal suture and terminating on the right parietal posterior to the coronal suture. The other long groove 
appears to have been created after the first, with the first groove continuing faintly just a few mm past the 
intersection with the second groove. The second groove, 178 mm long, extends from the posterior 1/3 of the 
right parietal, crossing the coronal suture, and traversing the frontal, terminating above the left orbit. The 
maximum depth of the grooves is difficult to measure, but likely just under 1 mm. The tool used to create 
the groove was not determined. Striations running parallel to the groove orientation were observed in the 
floor and walls of each groove.
The observable ectocranial surface is covered with finely incised lines, some of which form recogniz-
able figures. A “birdman” with a mace-shaped heart line is present on the anterior portion of the left parietal 
near the sagittal suture. A vertical line, which might represent a spear, staff, or other object, intersects with 
the termination of the left arm/wing. A “forked eye” design is etched just medial to the right parietal boss 
(Lillie and Schermer 2015: Figure 14.3). A possible four-pointed “star” (with only three points clearly 
defined) is faintly etched on the left side of the occipital squama.  Two rays of a similar “star” are partly 
visible on the frontal, centered on the small hole made in antiquity. It is not possible to determine whether 
this hole was made intentionally or if the carver simply incorporated the damaged area into the design. An 
arm terminating in fingers/feathers, which is interpreted as part of another birdman, is present on the right 
parietal, originating near the posterior terminus of the second long groove, extending medially and bending 
at the elbow, with the “feathers” pointing toward the right lambdoid suture. Additional lines posterior and 
inferior to the “shoulder” of the arm may represent an unfinished figure. Numerous other lines appear unre-
lated to the identified figures. Some may have formed additional figures which are obscured by postmortem 
damage to the cortex, especially on the left parietal.
Cultural Affiliation
The designs on the cranium were clearly etched in antiquity, based on the color and patina of the bone 
exposed by the cuts. The motifs represented are known from Oneota ceramics, catlinite tablets and petro-
glyphs (Lillie and Schermer 2015:242-243). Culturally-modified human bones have been recovered from 
numerous Oneota sites in Iowa (dating from A.D. 1150-1700). All evidence suggests that this cranium was 
at one point in the possession of people defined archaeologically as the Oneota culture. The affiliation of the 
individual, however, remains uncertain, as it is unknown if cultural modification was reserved for “trophy” 
remains (of outsiders) or if modification was performed on the remains of tribal members. 
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Summary
The cranium found out of context on a sand bar in the East Nodoway River represents a young adult fe-
male with an accessory articular facet on the occipital. The individual was determined to be Native Ameri-
can based on cultural modification of the cranium. Intentional alterations include the removal of part of the 
occipital base, the carving of two deep grooves, and the etching of several figures. The “birdman,” “forked 
eye,” and four-pointed “star” are motifs seen in the art of the Oneota people, whose occupation of Iowa 
dates to approximately A.D. 1150-1700 (Lillie and Schermer 2015). Though the cultural modification in-
dicates Oneota possession of the cranium, the affiliation of the individual represented remains unknown.
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Table 1. Cranial Metrics (mm), East Nodoway River cranium, 13AA106
Cranial metric
Maximum cranial length 179
Maximum cranial breadth 131
Basion-bregma height 123
Cranial base length 100
Biauricular breadth 124
Minimum frontal breadth 84
Frontal chord 103
Parietal chord 106
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Human Remains Collected from Blood Run National Historic Land-
mark (13LO2), Lyon County, Iowa, in the Nineteenth and Twentieth 
Centuries
Jennifer E. Mack
Human remains representing a minimum of four individuals were removed from the Blood 
Run National Historic Landmark, site 13LO2, in the late nineteenth and twentieth cen-
turies. These remains were transferred to the Office of the State Archaeologist from two 
different collections, one from the Coe College Museum and one from a private collector. 
At least two adults are represented by the remains, as well as an older adolescent or young 
adult between the ages of 17 and 22 years and an adolescent 13.5 to 19.5 years old.
Introduction
The Blood Run site (13LO2), over 600 acres in extent, straddles the Big Sioux River where it divides 
northwestern Iowa from southeastern South Dakota (Figure 1). Archaeological evidence indicates that sev-
eral village and mound areas existed within the site’s boundaries. The greater portion of the site is located 
in Lyon County, Iowa, where archaeological remains are especially concentrated on the floodplain and 
terraces of the Big Sioux and its tributary, Blood Run Creek. The site has attracted attention since the time 
of initial Euroamerican settlement of the area, from those pursuing scholarly interests as well as from the 
merely acquisitive. Various surveys undertaken in the late 1800s suggest that 200 to 300 mounds may once 
have existed at the site and adjacent vicinity. Early surveyors also reported the presence of numerous stone 
circles. These have completely disappeared from the site, as the stones were removed from fields to facili-
tate plowing. Nearly a century of intense cultivation reduced the number of identifiable mounds to 77 by 
1980. Archaeological investigations of Blood Run have uncovered evidence of extensive late prehistoric-
early historic Oneota occupation at the site. Historic accounts of French traders as well as various Native 
American traditions indicate that during the late seventeenth and early eighteenth centuries Omaha, Iowa, 
and Otoe groups all probably resided along the Big Sioux River, possibly settling together for a brief period 
at the Blood Run site. Gravel quarrying, farming, and urban sprawl impacted the site in the twentieth cen-
tury. The State of Iowa acquired ca. 200 acres of the site in 1987, and the State of South Dakota acquired 
ca. 200 acres in 1997. The Iowa-owned portion of the site was designated the Blood Run National Historic 
Landmark (Alex 2000; Henning 1993; Henning and Anderson 1985; Mack et al. 2017:17).
The human remains from 13LO2 discussed in this report were transferred to the OSA from two separate 
collections. The first collection was excavated in the 19th century and came to the OSA via Coe College 
in Cedar Rapids, Linn County, Iowa (UI, OSA 2005). In 1886, Frederick Starr (and apparently someone 
recorded as J. White) directed the excavation of four mounds in the vicinity of LaValley, Iowa. Starr de-
scribed the site as “near the Little Sioux River…we may look across into Dakota, where ridges with similar 
mounds may be seen…and consist of a great number of mounds and peculiar stone circles (Starr 1893),” 
which makes it clear that the site he investigated was 13LO2. Human skeletal remains were found in the 
mounds he designated as Mound 1 and Mound 3. Starr describes the remains in Mound 1 as a single indi-
vidual in an extended burial with the head to the north, accompanied by no “relics.”  Buried in Mound 3 
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Figure 1. Location of the Blood Run National Historic Landmark site, 13LO2.
From USGS Klondike, Lyon County, Iowa (1962), 7.5’ series quadrangle map. Scale 1:100,000.
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were the remains of 3 adults, a child, a dog, and a horse, along with many artifacts including iron bracelets, 
copper earrings, and a pipe. Based on the presence of iron and a horse, Starr believed the remains in Mound 
3 represented historic-period burials. A portion of the skeletal material recovered during the excavation was 
donated to the Coe College Museum. The catalog card for the group of remains reads: NO. 2101/NAME: 
Bones from an Indian skeleton/LOCALITY: Mound at LaValley, Iowa/DATE: Nov. 4-’86/COLLECTOR: 
J. White and F. Starr. The human remains were rediscovered at Coe College in 2005. In 2012, the remains 
were loaned to the OSA, along with remains from other proveniences, for purposes of NAGPRA compli-
ance.
The second collection consists of a single skeletal element, a mandible, which was recovered from the 
ground surface of 13LO2 by a private collector sometime between the 1960s and 1980s, and was trans-
ferred to the OSA in 2017 (UI, OSA 2017). 
Osteological Analysis
The collections analyzed for this report consist of 49 whole elements, bone fragments and teeth.
NINETEENTH CENTURY COLLECTION, COE COLLEGE
The skeletal remains from Coe College are well-preserved, though evidence of post-excavation rodent 
gnawing was observed on two right ribs. No cranial remains are present, and only one artifact, an atlas from 
a canid (possibly a wolf) was stored with the remains. Therefore it is impossible to determine which of the 
individuals mentioned in Starr’s notes are represented by these remains.
Primary individual
Nearly all of the elements in this collection appear to belong to a single individual on the cusp of skeletal 
maturity. The remains consist of two cervical, six thoracic, and one lumbar vertebra; right and left clavicles; 
four right and nine left ribs; left radius; right and left third metacarpals; a proximal hand phalanx; and small 
fragments of the left os coxa. The metacarpals, proximal phalanx, and proximal radius are fully fused. 
The distal radius retains a line indicating recent fusion. The epiphyseal rings of the cervical and thoracic 
vertebrae were all either partially fused or recently fused at the time of death. Some rib heads are unfused 
and some are partially fused. The sternal ends of the clavicles are unfused. Age was estimated to be 17 to 
22 years, based on the complete fusion of the radius (greater than 15 year in females, greater than 17 years 
in males), the active fusion of the iliac crest (14 to 21 years for females, 17 to 22 years for males), and the 
active fusion of the rib heads (17 to 22 years for both sexes). Sex could not be determined based on the 
remains present. No pathologies were observed. The metrics for the only long bone, the left radius, are as 
follows: maximum length is 225 mm, anterior-posterior diameter at midshaft is 10 mm, and medial-lateral 
diameter at midshaft is 14 mm.
Additional remains
Eight teeth and a metacarpal included in the box of remains clearly represent at least two additional 
adults. Four of the teeth are severely worn, indicating a middle-aged to old adult. The other four teeth are 
less worn, but have too much attrition to belong to the primary individual. The left third metacarpal is a 
duplicate element, and therefore cannot belong to the primary individual. The metacarpal does not exhibit 
signs of degenerative joint disease or any other evidence of aging. However, there is a small bony knob on 
the palmar surface at the location of the attachment for the transverse head for adductor pollicis, a muscle 
that opposes the thumb when gripping.
The teeth are too worn and damaged by post-mortem cracking and enamel loss for dental morphology 
observations or measurements. Four appear to be maxillary premolars and four are mandibular molars. 
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Tentative identifications for these teeth appear in Table 1. The two severely worn premolars appear to be 
antimeres, based on the identical morphology of their fused double roots.
At least two individuals are represented by the commingled dental remains, based on the presence of two 
probable mandibular right second molars and the varying levels of attrition. These two adults, in addition 
to the primary individual, bring the MNI for the collection to three.
TWENTIETH CENTURY COLLECTION
The remains recovered by a private collector consist of an incomplete mandible. Only the left half of the 
mandibular body and the mandibular symphysis are present. The left vertical ramus is absent. The cortical 
surface is weathered and exfoliating, particularly on the buccal aspect, and the alveolar sockets exhibit post-
mortem erosion. Sockets are present for the right incisors and the left incisors through left second molar. 
All of these teeth were lost postmortem. The only tooth present is the unerupted left third molar, which is 
visible in its crypt through taphonomic holes in the superior and lingual surfaces of the alveolus. The crown 
is fully formed, and the root appears to be almost one-quarter complete, with the cleft between the roots 
forming shortly before the time of death. Based on this level of development, the individual is estimated to 
have been between 13.5 and 19.5 years old. Sex is indeterminate. No pathologies were observed.
Summary
The human remains in the two collections described in this report represent a minimum of four individu-
als. Skeletal materials representing two adults and an adolescent or young adult aged 17 to 22 years were 
excavated from Blood Run (13LO2) in 1886 and were donated to the Coe College Museum. An incomplete 
mandible representing an adolescent 13.5 to 19.5 years old was recovered from the ground surface of Blood 
Run by a private collector sometime between the 1960s and 1980s. Based on provenience, these remains 
are believed to represent Native Americans affiliated with the Oneota cultural tradition, or protohistoric or 
early historic groups.
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Table 1. Commingled Dental Remains, 13LO2, Coe College Collection
Tooth # Left # Right Attrition: Attrition- molars:
Premolars Mes-buc Mes-ling Dis-ling Dis-buc
Maxilla:
P1 or P2 1 1 7
P1 1 5
P2 1 5
Mandible:
M1 1 7 7 7 7
M2 1 7 7 7 7
M2 1 5 3 3 5
M3 1 4 4 4 4
Dental Attrition Key:
Incisors, canines, premolars
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas coalesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Molars  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junction onto the root
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Human Remains Recovered from Eroding Landform at Blood Run 
National Historic Landmark (13LO2), Lyon County, Iowa
Lara K. Noldner
The human remains recovered from an eroding landform at the Blood Run National His-
toric Landmark (NHL), within the boundaries of 13LO2, were reported to the OSA by Iowa 
Department of Natural Resources (DNR) staff on November 19, 2018. A visit to recover the 
remains was conducted on the following day; remains were exposed by erosional slumping 
at the top of a high landform overlooking Blood Run Creek on its north side. The remains 
represent a minimum of one individual (an adult male of unknown age) and consist of a 
partial cranium, humerus and pelvis fragments. The remains were reposed at the OSA until 
reburied on-site, in a more secure location.
Introduction
On November 19, 2018, Frank Rickerl, Parks District 1 Supervisor for the Iowa DNR, contacted the 
OSA to report the exposure of human remains at the Blood Run NHL. He sent pictures for initial confirma-
tion that the remains were human, and a visit to the site to assess the situation was conducted the following 
day. Jason Dykstra, Park Ranger for the Iowa DNR, who was also involved with the initial discovery, was 
on-site to indicate the area of exposure. See pages 11 and 12 of this volume for background information on 
13LO2.
The remains, representing a minimum of one individual, were eroding out of an actively slumping, 
southeast facing cutbank, at the top of a landform that is about 20 feet higher in elevation than the Blood 
Run Creek bed. The location is within the site boundaries of 13LO2, towards its northeastern aspect. A 
mostly complete frontal, and humerus and os coxa fragments were still in place in the vertical cutbank upon 
arrival to the site. A femur shaft had been displaced and rolled down to the bottom of steep incline directly 
below the cutbank. GPS points were recorded for the original burial feature location and the displaced fe-
mur.
Field Recovery and Osteological Analysis
The remains exposed by erosion represent an adult male of unknown age. The mostly complete frontal 
was the northernmost of all elements and oriented with the coronal suture facing upwards and glabella fac-
ing south. It was 10 cm below the existing ground surface, and 20 cm north of the partial right humerus and 
right os coxa fragment, which were slightly lower in elevation (15 cm below ground surface). The humerus 
shaft was oriented with its long axis pointing downslope and to the southeast, the proximal end facing 
downhill. Directly under the proximal end of the humerus shaft and slightly to the south of it was the os 
coxa fragment. The medial aspect of the ilium was facing up and the sciatic notch facing into the cutbank, to 
the west. It was unclear where the femur shaft was originally located in relation to the other elements. Two 
lithic flakes were found in situ directly under the proximal aspect of the humerus shaft.
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Parts of all the elements had been exposed to the elements for some time. The proximal and medial 
aspects of the humerus, medial surface of the ilium and left side of the frontal are all sun-bleached with 
extensive cortical flaking, as is the lateral half of the femur shaft. Its medial half has soil staining indicating 
that it was the portion embedded in the cutbank, and that the lateral half had been exposed like the other in 
situ elements before it was displaced. Cortical bone on all elements in soil-stained areas is also degraded 
and flaking due to taphonomic deterioration and possibly exposure prior to burial. The arrangement of the 
in situ isolated elements is strongly suggestive of a bundle burial.
The morphology of the frontal at glabella and the upper orbit margins suggests the individual is male. 
All elements exposed are from an adult individual; a more specific age determination is not possible from 
the fragmentary remains. No pathologies are evident.
Summary
The elements present and their arrangement, especially the proximity of the humerus and os coxa frag-
ment and their lack of articulation with other elements, suggest the adult male represented was interred as 
a bundle burial. GPS points confirm that the burial feature is within the boundaries of the Blood Run site 
(13LO2). The location of the remains also indicates that additional intact human burials and other cultural 
deposits are still present on the terrace, even though it was extensively disturbed by borrowing activity for 
railroad construction in the 1880s. Iowa DNR staff are monitoring the area for additional exposures until a 
method for shoring up the cut bank can be reached. The human remains recovered were included in a reburi-
al on-site with all other individuals from Blood Run NHL that were reposed at the OSA from 2005 to 2019. 
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Human Remains Found at the Location of the Former Evan Lloyd 
Cemetery (13ML470) in Mills County, Iowa
Jennifer E. Mack, Robin M. Lillie, Christy S. Rickers
The remains of a minimum of three individuals were recovered from a nineteenth-century 
burial ground disturbed during a construction project in rural Mills County in 2013. A 
middle-aged White female, an infant, and an older child or young adolescent were repre-
sented by the skeletal remains. The adult female exhibited poor dental health and possible 
cranial vault thickening. 
Introduction
On October 2, 2013, workers constructing a new home on a property near Glenwood in Mills County, 
Iowa, discovered human remains after grading a small hill and spreading the soil across the property. The 
discovery was reported to the Mills County Sheriff’s Office, which responded to the scene and collected a 
complete cranium and several bone fragments from the vicinity. The Sheriff’s Office sent the cranium to 
the Office of the State Medical Examiner (Case #13SME537). Sheriff’s deputies returned to the site a few 
days later when additional bone fragments were exposed by heavy rains. An employee of the Iowa Office of 
the State Archaeologist (OSA) documented the site on October 24 and collected additional human remains 
and grave stone fragments. Because the area was known locally as the former site of a small cemetery and 
because the graves were believed to be greater than 150 years old, the human remains and artifacts were 
transferred to the Office of the State Archaeologist (UI, OSA 2013).
This cemetery, located in the SE ¼ of Section 31, Oak Township, was known locally as Evan Lloyd 
Cemetery. In 1991, the site was reported to the OSA by a local informant as an unmarked burial ground, 
though at that time the exact location and size were unknown. The burial ground does not appear on the 
1875 Andreas Atlas or Mills County atlas maps from the turn of the twentieth century. However, its loca-
tion was apparently recorded in legal documents. Though unfenced and unmarked, and though all burials 
were understood to have been moved, the 1-acre cemetery was represented on the 2006 survey plat of the 
property (UI, OSA 2013).
According to records at the Mills County Historical Society, the cemetery was once the resting place of 
the parents of Evan Lloyd, who is shown on the 1910 Oak Township plat as owner of the property to the 
south of the cemetery (Anderson Publishing Co. 1910). Lloyd’s parents were reportedly moved to Glen-
wood Cemetery at an unknown date. Also moved to Glenwood Cemetery from Evan Lloyd Cemetery was 
Civil War veteran Lewis M. Deupree, who died on April 29, 1864. His remains were reportedly removed by 
a group of veterans. Local informants quoted in the Mills County Historical Society records state that grave 
markers representing several Civil War soldiers, a soldier from the Spanish-American War, and a number 
of children were once present in Evan Lloyd cemetery. Witnesses recalled a marker fragment inscribed with 
“died 1864, 2m 17d” and another with “Rich__” (UI, OSA 2013).
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Figure 1. General location of Evan Lloyd Cemetery, 13ML470.
From USGS Glenwood, Mills County, Iowa (1994), 7.5’ series quadrangle map. Scale 1:100,000.
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Osteological Analysis
The human remains collected from 13ML470 consist of a cranium without the mandible; unrelated 
cranial fragments; a left clavicle; left rib fragment; one lumbar vertebra; sections of ulna, femur, tibia and 
fibula; incomplete right patella; right calcaneus, and several hand and foot bones. Based on age classifica-
tion, a minimum of three individuals are represented by the remains, including an adult, an infant, and an 
older child or young adolescent.
INDIVIDUAL 1
Individual 1 is represented by a nearly complete cranium with the mandible absent. Preservation is ex-
cellent, and the cranium is abnormally heavy for its size. The overall thickness of the cranial vault cannot be 
determined as the bone is not fragmented. However, visualization of the endocranial surface is possible, and 
no evidence of hyperostosis frontalis interna is present. No pathological bone is evident on the ectocranial 
surface, either. On the occipital, a scratch from heavy earth-moving equipment has revealed the cortical 
bone just below the patinated surface to be dense and waxy, suggesting the retention of some organic con-
tent. A small amount of mummified brain tissue is present within the cranial vault.
All observable cranial markers—including a smooth glabella, sharp orbital margins, small mastoid pro-
cesses and small nuchal crest—indicate this individual is female. Based on cranial suture closure analysis, 
the individual is estimated to be 35 to 55 years old. Dental wear on the two remaining maxillary teeth is 
slight, but the antemortem loss of all maxillary molars and three maxillary premolars supports the classi-
fication of this individual as an older middle adult or old adult. A high, narrow nasal bridge, narrow nasal 
aperture, prominent nasal spine and sill, and parabolic palate indicate the individual was White, which is 
consistent with the documentation of the site as a Euroamerican burial ground. Cranial metrics are pre-
sented in Table 1.
Only two teeth are present in the maxilla, the left first premolar and the right lateral incisor. Both teeth 
exhibit only slight wear. A mandibular left second premolar was also recovered from the ground surface. 
The size of the tooth crown and the level of dental wear (slight) are consistent with that of the teeth recov-
ered in situ in the maxilla. The maxillary left lateral incisor and both central incisors and canines were lost 
postmortem. The left second premolar, both right premolars, and both first and second molars were lost an-
temortem, with the alveolar sockets fully resorbed. An impacted third molar is visible through a taphonomic 
break in the right alveolus. The status of the maxillary left third molar is unknown.
The maxillary lateral incisor and mandibular second premolar exhibit no dental caries and no calculus. 
The maxillary left first premolar has a small carious lesion on the mesial interproximal surface. An abscess 
was active at the time of death in the maxillary left canine socket, with a buccal perforation at the apex. The 
dental observations were the only clear pathological findings, though the weight of the cranium suggests 
abnormal cranial vault thickening. A palatine torus is present.
OTHER ADULT REMAINS
Several other adult elements were recovered from the ground surface of 13ML470 in October 2013. 
These elements are fairly gracile but cannot be conclusively associated with or eliminated from association 
with Individual 1. The remains include a complete left clavicle, proximal right ulna, left scaphoid, unsided 
proximal hand phalanx, left rib fragment, nearly complete lumbar vertebra, partial right patella, tibia frag-
ment, and right fibula shaft. An articulating set of tarsals including a right talus, calcaneus, navicular, and 
cuboid were also recovered. The lumbar vertebra has a lytic lesion on the anterior portion of the superior 
surface. The lesion measures 8 mm anterior-posterior and 31 mm transversely, extending across the entire 
width of the centrum but restricted to the area within the annular ring. The margins of the lesion are scle-
rotic, and bony spicules are present in the central, deepest portion of the depression. The etiology of this 
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lesion is unknown. Very slight lipping is present on the superior articular facets of the vertebra, and a small 
osteophyte extends from the left lateral margin of the superior surface, lateral to the left margin of the lytic 
lesion.
INDIVIDUAL 2 (SUBADULT)
Individual 2 is represented by only two elements. A small parietal fragment with part of the sagittal su-
ture preserved has a maximum diameter of 5 cm and a maximum thickness 0.2 cm, which is consistent with 
an infant (0.5-3.0 years). An incomplete left tibia shaft is slightly more robust than that of the skeletal cast 
of a 0.5 to 1.5-year-old. Based on general size, this individual is estimated to be 0.5 to 2.0 years.
INDIVIDUAL 3 (SUBADULT)
An incomplete, unfused distal epiphysis of a right femur appears to represent an older child or young ad-
olescent. The fragment is gracile and slightly larger than the epiphysis of a skeletal cast of a 7.5 to 8.5-year-
old. This epiphysis usually fuses between the ages of 14 and 20 years. The individual’s age is estimated to 
be 9 to 15 years. Three cranial vault fragments found on site may also belong to the same individual. These 
fragments are thicker than the parietal fragment representing the infant, but, with a maximum thickness of 
0.4 cm, are too thin to represent an adult cranial vault.
Artifacts
Most of the nonhuman materials collected from the site were fragments of grave markers. Six pieces 
were undecorated fragments of a weathered, fine-grained white stone, presumably marble. Three additional 
marble fragments, all of which are from upright, tablet-style grave markers, have remnants of decora-
tion. One small piece has only “J.” preserved as raised lettering. One piece preserves the right half of the 
rounded top of a gravestone with a slightly recessed marker face. Two wings are visible (carved in relief), 
but the figure to which the wings attached is absent. Based on the arrangement of the wings (superimposed, 
in profile view), it is likely an angel was depicted rather than a bird. The third fragment is the right half of 
flat-topped, rectangular, tablet-style marker. Part of a scalloped arc carved near the top is preserved, along 
with one illegible and two legible carved letters, “_OM”. At least three grave markers are represented by 
these fragments, based on the two different marker silhouettes and a third fragment of different thickness 
(approximately 1.75 inches, as opposed to 2 inches).
A single personal item was collected from the ground surface of the site. A four-hole white Prosser but-
ton was recovered and bagged with the lumbar vertebra, though it is unknown whether or not the button 
was associated with this element. The process by which the mass-produced, porcelain Prosser buttons are 
manufactured was patented in 1840 (Mainfort and Davidson 2006), so the age of the button is consistent 
with the death dates previously recorded for the cemetery. 
Summary
The remains of a minimum of three individuals were recovered from a nineteenth-century burial ground 
which was disturbed during a construction project in rural Mills County in 2013. Most of the graves in this 
1-acre cemetery were reportedly moved at an unknown time in the past.  A middle-aged White female, an 
infant, and an older child or young adolescent were represented by the skeletal remains. The adult exhibited 
poor dental health and possible cranial vault thickening. 
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Table 1. Cranial Metrics (mm), Burial Project 2946, Individual 1
Cranial metric Individual 1
Maximum cranial length 183
Maximum cranial breadth 138
Bizygomatic diameter 118
Basion-bregma height 133
Cranial base length 98
Basion-prosthion length 94
Maxillo-Alveolar breadth
Maxillo-Alveolar length 54
Biauricular breadth 113
Upper facial height 71
Minimum frontal breadth 92
Upper facial breadth 94
Nasal height 50
Nasal breadth 23
Orbital breadth L 39
Orbital breadth R 39
Orbital height L 34
Orbital height R 34
Biorbital breadth 85
Frontal chord 119
Foramen magnum length 30
Foramen magnum breadth 29
Mastoid length L 27
Mastoid length R 26
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Human Remains Recovered from 13PM247, an Archaic Site in 
Plymouth County, Iowa
Jennifer E. Mack
Three small cranial bone fragments collected from the surface of an Archaic Site (13PM247) 
in 2009 represent a minimum of one adult. 
Osteological Analysis
On June 1, 2009, a local collector discovered three small bone fragments on the surface of a recorded 
Archaic Period occupation and cache site, 13PM247 (UI, OSA 2014). Because human remains had previ-
ously been discovered on the surface of this site (UI, OSA 2005), the fragments found in 2009 were brought 
to the OSA-BP for examination.
Of the three bone fragments, one is clearly a portion of cranial vault, with a maximum diameter of 15 
mm. No identifying features are present, but the thickness of the fragment indicates the individual was an 
adult. The second fragment measures 14 mm in diameter. The bone is eroded and dense, and if human, it 
likely originated from the petrous portion of the temporal. The smallest fragment (diameter 12 mm) is thin-
ner and more irregular and includes part of a foramen. If human, this may be a fragment of sphenoid.
Two pieces of non-cultural rock, a small cobble and a quartz fragment, were collected at the same time 
as the human remains. These have no known association with the original burial and are not considered 
funerary objects.
Based on the provenience of the remains at a documented Archaic site, known to contain additional hu-
man remains, the cranial fragments are most likely from a Native American individual.
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Figure 1. Findspot of human remains.
From USGS Union Center NW, Plymouth County, Iowa (1985), 7.5’ series quadrangle map. 
Scale 1:100,000.
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Human Remains and Artifacts Recovered from the South Ravine 
Burial Site (13WD216) near Sioux City, Woodbury County, Iowa
Jennifer E. Mack
In 1958, earth-borrowing related to the construction of Interstate 29 disturbed human re-
mains in an unmarked burial ground (13WD216) located within the boundaries of South 
Ravine Park in Sioux City, Woodbury County, Iowa. The site was looted twice during the 
hurried excavation, resulting in the loss of human remains and artifacts. The remaining 
artifacts and human remains were divided and transported to various locations, and were 
believed to be lost. In early 2018, most of the human remains and some of the artifacts 
from 13WD216 were discovered in the repository of the University of Tennessee-Knoxville 
Department of Anthropology. These materials were transferred to the Iowa Office of the 
State Archaeologist Bioarchaeology Program in July 2018. A minimum of 12 individuals 
are represented by the human remains, including a child 11.0 to 12.5 years old, an ado-
lescent female 17 to 18 years old, three young adult males, one young adult female, three 
young-to-middle adult females, a middle adult male, and two middle adult females. The 
collection includes individuals of Native American, Euroamerican, and African American 
ancestry. Based on artifact dating and scant documentary evidence, the excavated portion 
of the burial ground is estimated to have been used from 1839 to the 1860s.
Project Background
On September 8, 1958, a contractor using heavy machinery for earth-borrowing related to the construc-
tion of Interstate 29 disturbed human remains from at least three graves along the edge of South Ravine 
Park in Sioux City, Iowa (T88N, R47W, Section 7, SW ¼ of the NW ¼; Figure 1). The bones were identified 
as human by Morningside College faculty Sterling Stewart and Robert Meloy. Three skulls (one with hair 
preserved), vertebrae, long bones, coffin wood, and “blue Indian beading” were reportedly uncovered by 
the initial disturbance (Sioux City Journal [SCJ] 1958a). By the end of the first day, a total of seven adult 
skulls and the remains of a child had reportedly been exposed through the initial accidental discovery and 
intentional excavation by the Morningside College instructors (SCJ 1958b). The remains of three individu-
als were collected, but the remaining four graves were looted overnight, and some of the bones were found 
scattered around the site the following morning (SCJ 1958d). The discrepancy between the enumeration of 
eight individuals and only seven graves is not explained in any of the contemporary news articles.
On September 10, Reynold Ruppé, an archaeologist with the University of Iowa (then the State Univer-
sity of Iowa), took over the excavation of the burial ground, having been contacted by state highway of-
ficials who recognized that the discovery fell under protection established by the American Antiquities Act 
of 1906 (SCJ 1958c). Eleven more graves were reportedly exposed that day, and another the following day, 
for a total of 19 (or 20) altogether. However, Ruppé stated that two graves contained no human remains and 
two more were looted during his lunch break on September 10. He recovered eight sets of skeletal remains, 
which he intended to bring back to the University of Iowa for study (SCJ 1958d). City officials objected 
on the grounds that the South Ravine was a city-owned park and demanded that the remains and artifacts 
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Figure 1. Location of 13WD216, the burial ground in the South Ravine, Sioux City, Iowa.
From USGS Sergeant Bluff, Woodbury County, Iowa (1993), 7.5’ series quadrangle map. 
Scale 1:100,000.
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be left for display in the Sioux City Public Museum. The newspaper published details of a compromise, 
which would allow the museum to retain one skeleton, while the rest were taken to Iowa City for study 
(SCJ 1958d). 
As early as the week of discovery, there were discrepancies in published accounts regarding the types of 
graves that had been disturbed. Locals believed that the cemetery held early Euroamerican settlers. Ruppé 
claimed that at least some of the individuals appeared to be Native American, though he did not explain 
the basis for this determination. He was quoted as saying that he doubted “white persons of the time would 
have permitted Indian burials in their cemetery,” and opined that missionaries must have been involved in 
the burials, as the graves were dug in rows, using metal shovels, and as all of the individuals were buried in 
wooden coffins (SCJ 1958c, 1958d). Citing no source, however, a newspaper reporter contradicted this ver-
sion, claiming, “Some of the bodies were buried with their knees drawn up, an Indian practice; some were 
buried stretched out in the white fashion, while in a few, bones were found in a bundle (SJC 1958d).” It is 
possible that the journalist heard Ruppé explaining the kind of variation in burial practices observed in Iowa 
(as in SCJ 1958c) and mistook the information for details related to the Sioux City burial site. However, the 
only surviving piece of field documentation—a rough sketch map drawn by Ruppé (Figure 2)—indicates 
that one grave held a “reburial,” which he drew as a jumble of long bones (UI, OSA 2018). Ruppé’s map, 
which does not include the burials excavated by Morningside College, depicts a number of graves which 
were not arranged in the rows he was quoted as describing in the newspaper (SCJ 1958c, 1958d). The only 
archaeological publication concerning the work is a brief mention in the Newsletter of the Iowa Archaeo-
logical Society, which states that Ruppé had gone to Sioux City to excavate the cemetery with “eleven 
monstrous earth movers” working around him. He provides no details about the burial site, except to state 
“a total of 19 graves was excavated, but only 17 of them contained burials (Ruppé 1958).” His complaint 
about the pressure of working with the “huff and chuff” of heavy machinery and his claim that the human 
remains were too recent to have archaeological value may explain Ruppé’s failure to properly document the 
excavation (Ruppé 1958; SCJ 1958d).
The number of graves and individuals discovered at the burial site is unclear. Either seven or eight 
graves/individuals were discovered by the Morningside College professors and Ruppé uncovered 12 ad-
ditional graves. The total Ruppé gives in the newsletter (Ruppé 1958) indicates that he believed the Morn-
ingside College faculty found only seven graves, for a total of 19 graves, only 17 of which contained human 
remains. Six of these were reportedly looted, which leaves 11 sets of human remains recovered—three 
excavated by Morningside College, eight by Ruppé—plus assorted commingled elements left behind by 
the looters (SCJ 1958d). However, these numbers are contradicted by the note on Ruppé’s own field map 
(Figure 2), which reads, “Total of 19 graves. We got 8, 3 were blank, Morningside College got 4, 4 were 
vandalized by local pop.  #6 given to the City of Sioux City.” This note indicates that 12 sets of human re-
mains were recovered. By 1964, community recollections of the discovery, which were codified in another 
series of newspaper articles and a children’s fiction book, had changed substantially. Subsequent accounts 
of the burial ground either vaguely refer to 18 to 20 graves or describe the discovery of 15 coffins arranged 
in two tiers, with seven on top and eight below (Crary 1966; SCJ 1964, 1965a, 1965b). Since Ruppé is 
quoted in the early news articles discussing rows, but not stacked burials (SCJ 1958d), it seems likely that 
this detail was a later addition to the narrative concerning the site, possibly due to a misunderstanding of 
archaeological terminology. Only one source mentions recovery of additional human remains from the site, 
a newspaper article which states that the graves of two children had been found and excavated at an un-
specified date after Ruppé’s work. However, this article also includes questionable details like the stacking 
of the caskets and the mistaken belief that one burial held a priest, based on the misidentification of coffin 
lining fringe as liturgical vestment trimming (SCJ 1964). Therefore, it is possible that the children’s graves 
were discovered at an unrelated location or were entirely invented.
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Figure 2. Digitized version of Ruppé’s 1958 map from the excavation of the South Ravine site (13WD216).
Orientation of human remains is shown in eight graves. Solid black rectangles denote graves with 
no human remains, while looted graves are shown as empty outlines.
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Besides the coffin wood Ruppé reported finding in all burials, artifacts mentioned in the newspaper ar-
ticles include “blue Indian beading” (SCJ 1958a); other glass beads, brass earrings, and rings (SCJ 1958d); 
clothing, parts of leather shoes, religious medals, combs, whalebone corset stays, metal fringe, black coffin-
lining fabric, and silver coffin handles from all the coffins (SCJ 1964). Another article mentions buttons 
and fragments of leather belts, clarifies that coffin handles were found in only one grave, and includes a 
photograph of a religious medal with an image of St. Petrus (SCJ 1965a). 
The initial disposition of the human remains and artifacts from the South Ravine burials is unclear. Ac-
cording to a newspaper article (SCJ 1958d) and the note on Ruppé’s field map, one set of skeletal remains 
was given to the Sioux City Public Museum, while the rest were taken to Iowa City. However, an undated 
inventory of the “SMALL BOOK CASE AT SOUTH WINDOW” of the Sioux City Public Museum indi-
cates that at least two individuals were represented by remains on display from the “Mystery Burials.” The 
list of materials from the South Ravine includes two skulls, three teeth, two vertebrae, a rib, a radius and 
ulna, and a metatarsal, as well as beads, shoe soles, nails, a screw, and an iron band (UI, OSA 2018). Tags 
present with artifacts at the time of current analysis, printed with the logo of the Sioux City Academy of 
Science and Letters, indicate that these items were loaned to the museum by Professor Stewart of Morning-
side College, which suggests that Stewart retained some materials instead of turning them over to Ruppé.
Meanwhile, the remains and artifacts Ruppé brought back to the University of Iowa were never invento-
ried or analyzed. Ruppé left the university in 1960 for a position in Arizona, and in 1963, when representa-
tives of the Sioux City Public Museum requested a report on the remains from the South Ravine, they were 
informed that the materials could not be located in the university laboratory or storage areas (SCJ 1965a). 
In 1964, Sioux City Public Museum director Charles DeBusk organized a conference of locals who were 
involved with the initial discovery in order to piece together information about the site. During this con-
ference and the research that followed, DeBusk considered and dismissed the possibility that the graves 
represented cholera victims who died on a Missouri River steamboat carrying missionary Pierre-Jean De 
Smet in the 1850s. This conference also produced such flights of fancy as the following: “What was first 
thought to have been a case of one man buried alive, turned out to be a Catholic priest, who, by burial cus-
tom of the time, faced the opposite direction from others as though facing his congregation. The priest was 
too big for his casket and was buried with his knees drawn up (SCJ 1964).” Earlier statements from John 
J. Hoffman, an archaeologist with the Smithsonian Institution, about evidence of early Spanish explorers 
reaching Nebraska led to the theory that the South Ravine dead represented Spanish settlers from the 1600s 
or 1700s (SCJ 1963). Details from this conference and the museum display inspired the fictionalized ac-
count presented in Secret of the Unknown Fifteen, a children’s book published in 1966, which concluded 
that the dead represented victims of cholera from a steamboat carrying a missionary group and a carpenter’s 
family (Crary 1966).
In early 1965, Marshall McKusick, who had succeeded Ruppé as Iowa State Archaeologist, informed 
the Sioux City Public Museum that some of the human remains and artifacts from the South Ravine had 
been found when boxes were being moved to a new building. These materials were returned to Sioux City. 
The museum then sent the human remains to anthropologist William Bass at the University of Kansas, 
while the artifacts were taken to the Smithsonian Institution laboratory in Lincoln, Nebraska. The news-
paper article providing these details states that the one skeleton held by the museum had already been sent 
to Dr. Bass (SCJ 1965a). It is not clear if this “one skeleton” includes some or all of the skeletal materials 
listed in the inventory of the museum’s book case display, which represents a minimum of two individu-
als. A letter dated October 27, 1964 indicates that the museum also planned to give Bass artifacts from the 
South Ravine graves, along with the skeletal materials (UI, OSA 2018). It is also unknown whether or not 
this transfer occurred.
On April 16, 1965, Dr. Bass gave a public presentation detailing some of the findings from his examina-
tion of the human remains. According to the newspaper announcement about the lecture, he was also ex-
pected to report on the Smithsonian’s findings concerning the artifacts (SCJ 1965a). Unfortunately, the text 
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of his presentation has not survived and no report from the Smithsonian Institution has been found. A flyer 
advertising the lecture was written by museum director Charles DeBusk and strongly suggests that Bass’s 
findings would support his own theory—also expressed in news articles and personal correspondence—
that the burial ground belonged to a “Catholicized group or small community of half-breeds” (SCJ 1964, 
1965a: UI, OSA 2018). Bass’s undated document Preliminary Report on South Ravine Burials, Sioux City, 
Iowa (ca. 1965) makes it clear that the skeletal materials given to him were disordered, partly the result 
of DeBusk’s repacking and consolidating of the materials for shipment, as mentioned in a letter to Bass 
dated March 9, 1965 (UI, OSA 2018). Ruppé’s field map shows a single skeleton in an extended position 
in Burial 7 and shows the same for Burial 8.  When the remains reached the University of Kansas, the box 
for Burial 7 held the remains of three individuals, which Bass designated 7a, 7b, and 7c. The Burial 8 box 
held two individuals, afterwards designated Burial 8a and 8b. Five additional individuals were represented 
by skeletal remains with no provenience given, to which Bass assigned the designations V, W, X, Y, and Z. 
According to Bass’s preliminary report, these remains represented 10 individuals, including six females, 
three males, and one child. He concluded that one male was likely “Caucasian,” one male and two females 
might be “Mongoloid” based on dental characteristics, and one male and one female had mixed Caucasian 
and Mongoloid dental traits (Bass ca. 1965). Though some of the methods/standards of ancestry determina-
tion employed in the analysis (e.g., femoral curvature index, edge-to-edge bite) are not considered accurate 
today, they represented the best available science at the time.
A letter from DeBusk to Bass requested that Bass bring the analyzed materials back to Sioux City by 
car at the time of his presentation in April 1965 (UI, OSA 2018). Apparently this transfer did not occur. 
The presence of additional human remains in the South Ravine collection examined in 2018, including two 
crania which were not listed in Bass’s preliminary report, suggests that Bass obtained more materials either 
from the Sioux City Public Museum or the Morningside College professors during his 1965 visit, rather 
than returning the human remains and artifacts in his possession (UI, OSA 2018).
Between 1965 and 2018, the whereabouts of the materials from the South Ravine burials was unknown. 
In 2007, the curator of the Sioux City Public Museum, Grace Linden, contacted the OSA Bioarchaeology 
Program requesting information about the site, the excavation, and fate of the remains and artifacts. A 
search of OSA records found only the previously mentioned Newsletter of the Iowa Archaeological Society 
(Ruppé 1958) and Ruppé’s field map, which was unlabeled, undated, and unsigned, and which was discov-
ered in a miscellaneous Woodbury County file. Several years later, a journalist with KMEG14/Siouxland 
News produced a feature on the “Unknown 15” (Wentz 2015). In 2017, OSA archaeologist William Whit-
taker conducted an investigation using newspaper articles and county histories to determine the location of 
the South Ravine Burial Site (assigned site #13WD216). None of these investigations was able to determine 
the fate of the materials from the site.
At the 83rd Annual Meeting of the Society for American Archaeology in Washington, D.C., OSA Bioar-
chaeology Program director Lara Noldner was approached by Ellen Lofaro, the Curator of Archaeology at 
the University of Tennessee-Knoxville (UTK). Dr. Lofaro stated that the archaeological repository at UTK 
held human remains originating from sites in Iowa and upon request, agreed to transfer these remains to 
the OSA. Six of the boxes contained human remains and artifacts from the South Ravine Burial Site. These 
boxes were transferred to the OSA in July 2018.
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Iowa DOT Involvement
Subsequent to the transfer of the human remains from UTK, the OSA requested financial assistance 
from the Iowa Department of Transportation (IDOT) for the analysis of the materials, consultation with 
Native American tribes, and eventual repatriation of human remains determined to be Native American, in 
compliance with NAGPRA and the Iowa Code (Ch. 263B.7). Though excavation of these human remains 
significantly predated state and federal ancient burial protection laws, IDOT agreed to assist in efforts to 
repatriate the individuals disturbed 60 years prior. The detailed research presented in the current report was 
made possible by the generous support of the Iowa DOT.
Nineteenth-Century Occupation of the South Ravine Area
The vicinity of the South Ravine Burial Site was first surveyed by the General Land Office (GLO) in 
1853 (ISUGISSRF 2018). No burial ground or settlement is shown at the location of 13WD216 on the GLO 
map (Figure 3). The nearest organized settlement shown is the proposed Town of Floyd’s Bluff (sometimes 
known as Thompsontown), on the bank of the Missouri River approximately 0.8 miles northwest of the site 
location. A cabin at the town site is labeled “Thompson’s.” The habitation closest to the burial ground is 
a cabin labeled “Jo Spaniards,” located approximately 0.3 miles south of the site, in the southwest quarter 
of Section 7. This house belonged to early settler Guieseppe Merrivalli, who was known locally as “Jo 
Spaniard” (Marks 1904:769). He married a Sioux woman and later relocated to Colorado (Norris and Clark 
1890:282). An unlabeled cabin is drawn 0.4 miles southwest of the burial ground location, in the south-
east quarter of Section 12. The cabin of Francis La Charity is shown 0.8 miles southwest of the site in the 
northeast quarter of Section 13. A track labeled “Road to Floyd’s Bluff” is shown passing approximately 
0.3 miles to the west of 13WD216.
The first official claim entered with the General Land Office for the property at the location of 13WD216 
was made by Alexander Anderson. Anderson, the Deputy United States Surveyor who had performed the 
first survey of the area in 1852, made a cash purchase of the west half of the northwest quarter of Section 7 
on June 15, 1855 (Marks 1904:776). According to GLO records available through the U.S. Department of 
the Interior, Bureau of Land Management (USBLMGL0 2018), Anderson obtained all of Section 7 except 
the southwest quarter between 1855 and 1857, through both cash purchases and transferred military bounty 
land warrants. Evidently, he believed that Floyd’s Bluff would become a population center, thus making 
his property in Section 7 valuable (Marks 1904:777). However, the growth of Sioux City, about three miles 
upstream, thwarted those plans, and Anderson sold most of the land. In 1859, Anderson signed a special 
warranty deed selling the west half of the northwest quarter—the location of 13WD216—to John Waters. 
However, the deed was not filed until 1868, and Waters apparently did not take possession of the land, as 
Anderson sold the same property to Harriet Davis in 1880 (see Table 1 for chain of title). Davis transferred 
the property to Abbie Spalding in 1886, and after that, the land was bought and sold several times as com-
mercial property. In 1921, the Hawkeye Land Company transferred the portion of the northwest quarter 
containing the burial ground to the City of Sioux City.
An examination of the land records and county maps found that the property was never occupied by its 
legal owners or developed as part of a commercial enterprise. No dwellings are shown in the west half of 
the northwest quarter of Section 7 on the 1853, 1859, or 1870 public lands maps (UI, OSA 2018). The 1875 
atlas (Andreas 1875; Figure 4) shows only one dwelling in Section 7, located in the southwest quarter and 
labeled “A. R. Wright.” According to 1880 Federal Census records, Wright was a White farmer from New 
Hampshire, and the other member of his household was a teenage farm laborer. Wright was the Woodbury 
County Superintendent around this time, as well (Marks 1904:399-400). A map from 1884 (Figure 5) shows 
the burial ground property owned by Harriet P. Davis, but her residence is depicted almost a mile away 
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Figure 3. Portion of the 1853 General Land Office survey map showing the location of 13WD216.
Nearby habitations shown on the map are underlined in red. The road to Floyd’s Bluff is also 
shown in red.
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Figure 4. Portion of the 1875 map of Woodbury County showing T88N, R47W, Section 7 (Andreas 1875).
The dwelling of A. R. Wright is shown in the southwest quarter. The approximate location of 
13WD216 is represented by a red rectangle.
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Figure 5. Portion of an 1884 map of Woodbury County showing T88N, R47W, Section 7 (Warner & Foote 
1884).
The cemetery property is owned by H. P. Davis. The approximate location of 13WD216 is repre-
sented by a red rectangle.
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Figure 6. Portion of a 1917 map of Woodbury County showing T88N, R47W, Section 7 (Anderson Publish-
ing Company 1917).
The cemetery property is owned by the Hawkeye Land Company. The approximate location of 
13WD216 is represented by a red rectangle.
in Section 1. Woodbury County maps from 1889-1911 show ownership by the various companies, but 
no structures (UI, OSA 2018). The 1917 map shows the last private owner of the graveyard property, the 
Hawkeye Land Company (Anderson 1917; Figure 6). 
None of the maps listed above indicates the presence of a cemetery or any structures in the vicinity of 
13WD216. However, considerable settlement activity is known to have occurred in the area around the 
burial ground in the mid-nineteenth century. A county history claims that the road to Floyd’s Bluff had been 
used for many years prior to the 1850s, and may have originally been an Indian trail, though it was heavily 
used by Euroamericans as well (Marks 1904:763). According to this history, a number of French trappers 
and traders, who had become familiar with the area while traveling up and down the Missouri River, sought 
to obtain legal title to land in this region in the early 1850s. Many of these men married Native American 
wives, and, according to Marks (1904:762-763), “settlement by the French and half breeds in the region 
about Sioux City and Sargeant Bluffs…was probably the first and most numerous.” Of course, the first 
inhabitants in the region were Native American tribes, who continued to occupy land in the area seasonally 
up until the General Land Office survey (Marks 1904:763-780). Individuals and habitations which appear 
in the county histories within two miles of the South Ravine Burial Site are shown in Table 2 and the map 
in Figure 7, and are described in the paragraphs below. 
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Table 1. Chain of title for the location of 13WD216, in the southwest quarter of the northwest 
quarter of Section 7, Township 88 North, Range 47 West, in Woodbury County, Iowa, from 1855 to 
present.
Grantor Grantee Date of 
document
Type of 
document
Land 
description
Ref.
United States Alexander Anderson Jun. 15, 1855 Patent W ½ of NW ¼ 1
Alexander Anderson John Waters Oct. 1, 1859 Special war-
ranty deed
W ½ of NW ¼ 2
Alexander Anderson Harriet P. Davis Aug. 28, 1880 Warranty deed W ½ of NW ¼ 3
M.C. and Harriet Davis Abbie D. Spalding May 1, 1886 Warranty deed W ½ of NW ¼ 4
M. Stockyard Co. E.C. Peters and E.R. 
Smith, trustees
Jun. 20, 1890 Warranty deed W ½ of NW ¼ 5
Peters and Smith, 
trustees
London and Sioux City 
Colony and Investment 
Company
Nov. 22, 1890 Warranty deed W ½ of NW ¼ 5
London and Sioux City 
Colony and Investment 
Company
East Sioux City Im-
provement Company
Oct. 4, 1892 Deed W ½ of NW ¼ 5
East Sioux City Im-
provement Company
Sioux City Stockyards 
Co.
Jul. 17, 1895 Quit claim deed W ½ of NW ¼ 5
W.D. Turner Spl. Marks Sioux City Stockyards 
Co.
Jul. 23, 1895 Quit claim deed W ½ of NW ¼ 5
Sioux City Stockyards 
Co.
Hawkeye Land Co. Apr. 1, 1910 Warranty deed W ½ of NW ¼ 5
Hawkeye Land Co. City of Sioux City Apr. 2, 1921 Warranty deed W ½ of NW ¼ 
(except portion 
north of Lincoln 
Avenue)
6
1. General Land Office records, Certificate No. 4281
2. Deed Book C, p. 586, Woodbury County
3. Deed Book T, p. 145, Woodbury County
4. Deed Book 27, p. 554, Woodbury County
5. Book of transfers, Township 88N, p. 207, Woodbury County
6. Deed Book 77, p. 212, Woodbury County
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Table 2. List of 19th-century habitations within two miles of 13WD216, as described in Woodbury 
County histories (Marks 1904; Norris and Clark 1890). Names and ancestry of occupants given 
where available. Information sources listed below table.
Location Occupants Ancestry Presence Departure Sources
T88N R47W Sec. 7, SW ¼ John Brazo and wife Victo-
ria (?), daughter of Henry 
Angie
African American (John)
“Part blood Indian” 
(wife)
ca.1839 By 1855? 1,2,3
T88N R47W Sec. 7, SW ¼ “Jo Spaniard” (Guiseppe 
Marivelli)
Reported as Spanish, but 
name suggests Italian 
heritage (Guiseppe)
Sioux (wife)
ca. 1848 Prior to 
1855
1,2
T88N R48W Sec. 1, E ½ of 
SE ¼ and Tracts 8 and 9
William Thompson/ 
Thompsontown trading 
post/Town of Floyd’s Bluff
American (Thompson)
French and Native 
American traders
1848 N/A
(Died here 
ca. 1880)
1,2,3
T88N R48W Sec.12, NE ¼ Charles Thompson American 1848 ? 1,3
T88N R48W Sec. 12, SE ¼ August Traversie and wife 
(daughter of War Eagle); 
trading post and camp
French (August)
Yankton Sioux (wife)
ca. 1850 Prior to 
1884
1,3,4
T88N R48W Sec. 12, SE ¼ Henry Angie, wife, and 
children
“Part blood Indian” 
(Henry)
“Half blood” (wife)
1854 1855
(moved 
north)
1
T88N R48W Sec. 13, NE ¼ Francis Bercier and wife 
Mary (daughter of Francis 
LaCharite)
French (Francis)
“Half-breed” (Mary)
Prior to 
1854
? 1,3
T88N R48W Sec. 13, S ½ Stephen Deroie and wife 
Lisette (daughter of Francis 
LaCharite and Red Blanket 
[daughter of Chief Smutty 
Bear])
French (Stephen)
Part Yankton Sioux 
(Lisette)
ca. 1851 ? 1,3,5
T88N R48W Sec. 13, Tract 1 Louis and Agatha Benoist French (Louis)
Sioux (Agatha)
1854 ca. 1856 1
T88N R48W Sec. 24, NE ¼ 
of NE ¼  and Tracts 1 and 2
Charles Rouleaux and wife 
Amelia
French (Charles)
Half “Indian” (Amelia)
ca. 1852 1857 1,3,6
T88N R48W Sec. 24, N ½  Sioux camp between 
Rouleaux’s house and the 
Missouri River
Sioux Summer 
1855
1855 1
T89N R47W Sec. 34, N ½ 
of S ½ 
Amable Gallerneaux and 
his “squaw wife” and 
children
French (Amable)
Native American (wife)
ca. 1851 After 
1859
1,3
T89N R47W Sec. 34, N ½ 
of S ½
John Baptiste LaPlant 
and his “squaw wife” and 
children
French (John Baptiste)
Native American (wife)
ca. 1854 ca. 1854 1
T89N R47W Sec. 34, SW ¼ Chief Smuttybear’s Village Yankton Sioux 1854 1854 1,2
T89N R47W Sec. 34, S ½ 
of S ½ 
Joseph Lacont French Prior to 
1854
? 1
1. Marks 1904:763-780
2. Norris and Clark 1890
3. USBLMGLO 2018
4. Warner & Foote 1884
5. Murray 2018
6. Andreas 1882
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The historically-recorded habitation closest to the location of 13WD216 was the camp of John Brazo 
(also called John Brasos), which was described as being “under the bluff east of Traversie’s” in 1854 
(Marks 1904:765). Brazo, an African American who married a daughter (possibly Victoria) of Henry An-
gie (a “part-blood Indian”), reportedly settled in the area after a trip north from St. Louis in 1839 (Marks 
1904:766, 812; Norris and Clark 1890:50-51). He was remembered as a violinist, though in the 1830s he 
worked as both a flogger and sexton at the American Fur Company’s Fort Union trading post in North 
Dakota (Marks 1904:766). It is unknown how long Brazo and his family lived at this location; on June 15, 
1855, the property on which they were camped was purchased by Addison Cochran (USBLMGLO 2018).
To the southwest of 13WD216, less than half a mile as the crow flies, lay the home and trading post of 
August Traversie, a French fur trader who settled in the area around 1850. His large cabin and yard, which 
is shown as an unlabeled dwelling in the southeast quarter of Section 12 on the 1853 GLO map, served 
as a social center for the surrounding countryside, as well as a campground for Native Americans pass-
ing through. Traversie’s wife was the daughter of Yankton Sioux Chief War Eagle (Marks 1904:764-765). 
Henry Angie camped with his family on Traversie’s property in 1854, but moved almost three miles north 
to the Floyd River the following year (Marks 1904:766). An early visitor’s account from 1854 mentions a 
house “across the road from Traversie’s, east, where they sold liquor” but provides no information about 
the occupants of the structure (Marks 1904:796). As shown on the 1853 GLO map (ISUGISSRF 2018), 
Guiseppe Marivelli and his Sioux wife lived at the base of the bluffs, approximately half a mile east Tra-
versie’s cabin. However, this claim was bought by Judge Marshall Townsley not long after August 1853 
(Marks 1904:784); this land was then officially purchased from the U.S. government on June 15, 1855 by 
Addison Cochran (USBLMGLO 2018).
The cabin of Charles Thompson was likely close to 13WD216, as well. Charles, the brother of Floyd’s 
Bluff/Thompsontown founder William Thompson, occupied a land claim south of his brother’s property, in 
the northeast quarter of Section 12 (Marks 1904:780), which he officially entered in 1855 (USBLMGLO 
2018). Charles moved to Monona County at an unspecified date, but William Thompson remained in Wood-
bury County until his death around 1880 (Marks 1904:780; Norris and Clarke 1890:270).
Further to the south of the burial site, four families with French husbands and Native American or part-
Native American wives are documented. Francis and Mary Bercier, Louis and Agatha Benoist, and Stephen 
and Lisette Deroie all lived in Section 13, while Charles and Amelia Rouleaux had a house in the northeast 
corner of Section 24 (Marks 1904:765-767). The Bercier and Deroie families entered official claims on 
their properties in 1855 and 1866, respectively, but Benoist relocated further north, possibly in 1855 or 
1856 (Marks 1904:767; USBLMGLO 2018). The county history states that Charles Rouleaux had a claim 
on the property in Section 24 as early as 1852, though he did not enter an official claim until 1861 (Marks 
1904:765; USBLMGLO 2018). In the meantime, he and his wife traveled to Nebraska in 1856, and laid out 
the town of Rulo in 1857. Charles may have traveled the 200 miles between Rulo and Sioux City for busi-
ness after this, but his family is listed on the Federal Census records for Rulo in 1860 and 1870.
To the north of burial site 13WD216, in Section 34, another French-Native American family, that of Am-
able Gallerneaux, established a ferry point across the Floyd River around 1851. John Baptiste LaPlant and 
his Native American wife and children lived on the Gallerneaux property in 1854, but soon relocated fur-
ther north. A single man named Joseph Lacont also lived in Section 34 in the 1850s. Numerous other early 
French, French-Native American, and American pioneers and families settled further north in the 1850s, 
in the vicinity of downtown Sioux City (Marks 1904:762-775). However, given the distance between their 
land claims and the burial ground, these settlers are not likely to have contributed to the cemetery popula-
tion.
The French-Native American settlement of the area surrounding 13WD216 appears to have been a 
relatively short-lived phenomenon. Only one of the households listed above, the Traversies, appears on the 
1860 Federal Census; the family had either moved by 1870 or else avoided census enumeration that year. 
Writing in 1890, J. E. Norris notes the disappearance “years ago” of the French names connected with the 
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Figure 7. Map showing 19th-century habitations and graves within two miles of 13WD216, as listed in 
Woodbury County histories (Marks 1904; Norris and Clark 1890).
Base map: 1853 General Land Office survey map (ISUGISSRF 2018).
42 — Research Papers Volume 44 Number 1
initial settlement of the county (Norris and Clarke 1890:131). Seasonal occupation of the area by Native 
American groups also ended around the mid-nineteenth century. Two camps within two miles of 13WD216 
are documented in the county histories. In the late winter or spring of 1854, Yankton Sioux Chief Smut-
tybear was reportedly camped with his band near the confluence of the Floyd and Missouri Rivers (Marks 
1904:779-780; Norris and Clarke 1890:59). In the summer of 1855, a Sioux camp was reportedly located 
between the house of Charles Rouleaux and the Missouri River, likely in the north half of Section 24 (Marks 
1904:779). 
In the nineteenth century, Native Americans used multiple locations in the vicinity of 13WD216 for mor-
tuary purposes. Funerary scaffolds were reportedly still present on the high bluffs to the south of Thomp-
sontown in 1854 (Marks 1904:779), in the general area shown in Figure 7. On the 1853 GLO map, the label 
“Indian Graves” appears in the southwest corner of Section 26 (Township 89N, Range 47W), but no other 
information is provided (ISUGISSRF 2018).
Two individual Euroamerican-type graves are documented in the general vicinity of 13WD216, as well. 
Sergeant Charles Floyd, of the Lewis and Clark expedition, was buried at the top of the rise now known 
as Floyd’s Bluff on August 20, 1804. This grave location, on a separate landform approximately 0.9 miles 
northwest of 13WD216, is labeled on the 1853 GLO map (ISUGISSRF 2018; Marks 1904:754). A marker 
for the grave of Rosalie Menard Leonnais (d. 1865), commonly known as “First Bride’s Grave,” is located 
on the top of the bluff to the southeast of Floyd’s grave, in the same general area as the reported funerary 
scaffolds (see Figure 7). Though it is the only marked grave on the bluff today, a county history states that 
she was buried “where other graves are located” (Marks 1904:775). The historic marker for Rosalie Leon-
nais, erected in 1938 on a spot selected based on the hearsay recollection of a descendant, is approximately 
900 m northwest of 13WD216 and thus cannot be considered part of the South Ravine burial ground. How-
ever, it is unknown whether or not this marker was placed in the correct location; it is possible that Mrs. 
Leonnais was buried closer to or even among the graves that were disturbed in 1958. Unfortunately, no 
references to the South Ravine burial ground were found in the county histories or the available editions of 
Sioux City newspapers—the Sioux City Iowa Eagle (1859) and Sioux City Journal (1864-1900).
At the time of its discovery in 1958, no elderly residents came forward with recollections of the burial 
ground during its active period. The renewed interest in the mystery in 1965, however, elicited statements 
from two local informants claiming to have heard about the cemetery in childhood. One purported eyewit-
ness, H. W. Gerson, was confirmed through federal census records as having lived in Sioux City prior to 
1940 and having been born in 1906. He recalled playing in the area of the cemetery when he was a child 
and being warned by an adult that he was playing near the graves of an old Jesuit mission. Another woman, 
unnamed in the records from the Sioux City Public Museum, stated that she had been told the same story by 
her grandmother, and recalled seeing wooden grave markers as a child. The age of the woman (described 
as “elderly” in 1965) is unknown, so the period during which she claims to have seen grave markers can-
not be determined (SCJ 1965c; UI-OSA 2018). No mention of a Jesuit mission was found in the consulted 
county histories.
In summary, though there is ample evidence of a thriving (and partially transient) mixed community 
of French (Canadian), Native American, and American settlers in the vicinity of 13WD216 in the 1850s, a 
search of maps, land records, newspapers, and county histories found no documentation of a European-style 
burial ground at that location. 
Associated Artifacts and Site Dating
Unfortunately, a number of the artifacts mentioned in 1950s and 1960s newspaper accounts of the site’s 
discovery were no longer present in the collection in 2018. In an attempt to recover or learn the whereabouts 
of the missing materials, the OSA Bioarchaeology Program contacted staff at Morningside College, de-
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scendants of Sterling Stewart and Robert Meloy, the Sioux City Public Museum, University of Kansas, the 
Smithsonian Institution (D.C.), University of Tennessee-Knoxville, and the Midwest Archaeological Center 
(which archives paperwork from the River Basin Survey). No additional artifacts were located through this 
search. A single item in the repository of the Sioux City Public Museum—a copper scapular panel—was be-
lieved to have originated from the South Ravine site. However, a maker’s mark belonging to Whitehead and 
Hoag Co., founded in 1892, demonstrates that this object post-dates the use period of the burial ground. The 
remaining institutions had neither the missing artifacts nor the analysis notes and report supposedly pro-
duced by the Smithsonian Institution laboratories in Lincoln, Nebraska, in the 1960s. Notably absent from 
the current collection of artifacts are blue beads, brass earrings, finger rings, religious medals (including 
one dedicated to St. Petrus), combs, black coffin-lining fabric, and three of the original four coffin handles. 
The artifacts that remain with the collection have apparently undergone the same consolidation/com-
mingling that occurred with the human remains. Numerous objects were found with index cards indicat-
ing an association with “Burial V.” However, the Burial V designation was not assigned until after these 
materials were sent to Bass at the University of Kansas. The index cards were filled out by David Stout, a 
student at the University of Tennessee-Knoxville in the 1970s (UI, OSA 2018), perhaps based on the fact 
that the artifacts were boxed with the Burial V remains at the time. However, it is extremely unlikely that 
all of the artifacts originated from the same burial, as fragments of leather with different widths represent 
three distinct belts. The majority of the materials are bagged without any provenience information, though 
some coffin materials are labeled as being from “Sioux City #3,” and a few buttons and smaller items were 
still stored with specific sets of human remains in 2018. Given the careless treatment of the materials in the 
1960s, it is impossible to ascertain which objects were originally associated with which remains.
COFFIN MATERIALS
Coffin materials in the collection from 13WD216 include chunks of coffin wood, nails, utilitarian screws, 
coffin handles, a fragment of a coffin lid plaque, and coffin lace. The wood was identified as walnut by an 
unnamed analyst in the past. All 26 coffin nails are square cut nails, ranging in size from 6d (5 cm) to 10d 
(7.6 cm). The two utilitarian screws lack decorative heads, and therefore were not manufactured specifically 
for mortuary use. A small iron bracket (44 mm wide) and a large iron band (275 mm by 37 mm) with four 
large bolts are also present, but do not appear to be coffin materials.
 Though four coffin handles were originally recovered from 13WD216, only one handle and one addi-
tional handle lug are present. The double-lug, swing bail handle was manufactured from “white metal” and 
retains traces of silver or nickel plating. The small dome-headed iron screws used to affix the lugs to coffin 
(two per lug) exhibit traces of gilding. The bail is decorated with a floral scroll motif. Though the image at 
the center is damaged, it appears to show two hands clasping. The same handle design (Figure 8a) appears 
on page 9 of the 1869 Meriden Britannia catalog and on page 22 of the 1874 Wayne Co. hardware catalog 
(Meriden Britannia 1869; Wayne Hardware Co. 1874). The handle lugs have a stylized spindle shape with 
trilobe finials at the top and bottom. The raised center of each lug bears a circle of 6 spheres, surrounded by 
a circle of 12 stars. The undecorated portions of the lugs have a textured surface. This precise lug design 
was not found in any of the consulted hardware catalogs (1861-1910s). A similar design is found in the C. 
Sidney Norris catalog from ca. 1875 (Figure 8b) but the central portion of these lugs bears a masonic sym-
bol instead of spheres and stars.
The only other item of decorative coffin hardware is a small, irregularly-shaped piece of white metal. 
Based on its thickness, size, and appearance, it was identified as the remnant of a coffin lid plaque. The 
“eaten away” appearance of the edges is consistent with the partially preserved coffin lid crosses recovered 
during the excavation of the Third Street Cemetery in Dubuque, Iowa (Lillie and Mack 2013).
Six short sections of fringed coffin lining tack strip, sometimes called coffin lace, are present in the col-
lection. The woven band at the top is 6 mm wide, and the hanging fringe is approximately 35 mm long. The 
fringe is stained green from copper salts and appears to have been light in color originally. The woven band 
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Figure 8. Images from nineteenth-century coffin hardware catalogs showing coffin handle designs similar 
to the handles recovered from 13WD216.
The handles from 13WD216 have bails with clasping hands, as seen in the Wayne Hardware Co. 
(1874) catalog (a.), and lugs similar in design to those seen in the C. Sidney Norris & Co. (ca. 
1875) catalog (b.).
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at the top is primarily composed of green-stained, originally light-colored threads, but some brown threads 
are present running down the center (transversely). It is possible that the green threads were originally white 
and the brown were originally black, making up a pattern similar to that seen on the linen fringe examples 
on page 51 of the Wayne Hardware Co. (1874) catalog. Under high magnification the fibers appear to be 
cotton. This material was originally misidentified as “metallic fringe” from a priest’s robes (SCJ 1965a).
Machine cut square nails became commonly available in the United States around 1800 and ceased to 
be used for coffin manufacture around 1900 (Mainfort and Davidson 2006:115-120). The coffin handles, 
which were clearly mass-produced, help to narrow down the date range for this single grave, at least. Mass-
produced hardware was not common in the United States until the mid-nineteenth century, and would not 
have been readily available in the Sioux City area until the settlement was well established (Springate 
2015). Based on a review of coffin hardware catalogs and patents, the most likely date range assigned to 
the handles is 1865 to the 1880s (James Davidson, personal communication 2019; Jeremy Pye, personal 
communication 2018). The handle lug design, the handle bail decoration, and the coffin fringe style are all 
documented in hardware catalogs from the mid-1870s (C. Sidney Norris & Co. ca. 1875; Wayne Hardware 
Co. 1874). Unfortunately, the remainder of the graves cannot be assigned to a date more specific than “nine-
teenth century” based on their utilitarian hardware.
APPAREL-RELATED ARTIFACTS
Apparel-related items still present in the collection from the South Ravine include beads, buttons, fabric, 
and leather from shoes and belts. All eight beads were stored together and may represent a single piece of 
jewelry. Seven are faceted, cut-glass beads with an irregularity in the string-holes resulting from the manu-
facturing process. The diameter of the string-hole is significantly larger on one side of each bead, around 
3.25 mm, compared with the other side, which is less than 2 mm wide. Three beads are opaque black and 
four are translucent greenish-yellow. The black beads measure 12.4 mm, 10.2 mm, and 8.1 mm, respec-
tively. The diameters of the yellow beads are 10.4 mm, 9.7 mm, 8.3 mm, and 7.1 mm. Age-related patina 
(or perhaps traces of iridescent coating) was observed on some of the bead surfaces. The eighth bead is an 
oblong, fluted, hollow bead made of thin, rolled metal. The metal is brassy or gold-colored, possibly gold 
plated as there are no traces of green corrosion present. The maximum length is 20.3 mm, and maximum di-
ameter is 15.4 mm. Thick wire runs through the string-hole at the center of the bead (longitudinally). Given 
the small number of beads, it is possible that these materials represent a bracelet rather than a necklace.
A small mass of textile, purportedly associated with Burial V, is composed of three types of fabric repre-
senting two garments, sandwiched together and preserved by copper salts from attached metal buttons. The 
layer which would have been outermost on the deceased is plaid wool twill fabric. At the time of analysis, 
the colors were dark brown, lighter yellowish-brown, and very dark green. The dark green thread may have 
originally been black. This plaid fabric overlies the buttons and is not associated with them by attachments 
or buttonholes. Immediately below the plaid fabric is the outer surface of the copper-alloy, loop-shank but-
tons. Four of these buttons are still embedded in dark brown fabric, which was determined through strong 
magnification to be wool with a fulled surface. There are no buttonholes in this wool fabric either; the but-
ton shanks are simply punched through one layer of the fabric. No fabric or thread remains attached to the 
loop shanks, and the back surface of the button “head” is lying directly against the brown fabric, suggesting 
perhaps that the buttons were decorative rather than functional. Only two small scraps remain of the third 
fabric, a light-weight and fine-weave material. Microscopic analysis determined the light brown material is 
silk. In both cases, the preserved scrap seems to be sewn—with hand-stitches still present—to enclose the 
raw edge of the brown wool fabric, similar to the use of bias tape for facing. Both of these preserved fac-
ing scraps are very close to buttons. Without more of the fabric preserved, it is difficult to reconstruct the 
burial outfit. The arrangements of buttons could suggest a double-breasted waistcoat worn below a plaid 
coat. However, since there are no buttons associated with the plaid itself, this seems unlikely. It is possible 
that the plaid fabric, devoid of fasteners, represents a shawl or blanket wrapped around the clothed body.
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Four white, dish-faced, four-hole Prosser (ceramic) buttons are also present with the materials purport-
edly recovered from Burial V. Though all four were likely sold as 18-line buttons, each is slightly different, 
measuring 10.5 mm, 10.8 mm, 11.0 mm, and 11.5 mm, respectively. The buttons may have originated from 
multiple garments or may have been sewn on underclothes, where the mismatched sizing would not be 
observable. 
Four additional buttons, two ceramic and two bone, were stored in a bag with the materials listed as hav-
ing been displayed in the “small bookcase at the south window” at the Sioux City Public Museum, though 
the buttons themselves do not appear on the inventory list. The two ceramic buttons are white, dish-faced, 
four-hole, 18-line Prosser buttons, 11.0 mm and 11.2 mm in diameter, respectively. The bone buttons are 
tan-colored, four-hole, 26-line (16.6 mm and 17.0 mm, respectively) and are not a matched set. The smaller 
button has evenly placed sew-through holes in a recessed face that measures 8.2 mm in diameter. The larger 
button has a 7.4 mm recessed face with irregularly sized, imperfectly spaced holes.
Three additional buttons were found stored with individual skeletons. One four-hole, 26-line (16 mm) 
bone button was stored with Individual 7A. Two white, dish-faced, four-hole Prosser buttons were stored 
with Individual 7B. Though both are 11 mm in diameter (18 line), they are not a matched set, as the diam-
eters of the recessed faces and the total button thicknesses are different.
The remaining apparel-related artifacts are leather objects. A matching pair of well-preserved shoe soles 
is present, formerly part of the bookcase display at the Sioux City Public Museum. There is no provenience 
information associating the shoes with a particular grave or set of remains. The soles are small and narrow, 
with a maximum length of 23 cm and a maximum width of 6.6 cm, indicating that the shoes were likely 
made for a woman. Left and right are not discernible. The heel area of each sole is deeply indented, sug-
gesting the shoes were worn prior to death.  Two small fragments of leather with stitching along the intact 
edges appear to represent additional shoe soles. These fragments were stored with materials purportedly 
associated with Burial V, along with five leather belt fragments. Based on the width of the straps and the 
size of the buckle holes, three separate belts appear to be represented. The medium-width strap still has a 
corroded ferrous metal buckle attached. The buckle frame is rectangular and both the frame and prong are 
round in cross-section.
Unfortunately, the apparel-related artifacts do not provide a tight date range. The American patent for 
the manufacturing process that creates Prosser buttons was granted in 1841, but some Prosser buttons con-
tinued to be produced until the mid-twentieth century (Sprague 2002). The remainder of the buttons, the 
beads, and the leather artifacts have no distinguishing, datable characteristics.
MISCELLANEOUS ITEMS
The most unusual object in the collection was described in the years following the discovery as a “corset 
stave.” Unfortunately, there are no field notes or analysis notes to explain why the object was identified as 
such. It is possible that the identification was based on the object’s location within the grave, perhaps in the 
torso area of an individual, though without a field sketch, this is purely speculation. The artifact is currently 
represented by 10 small fragments of flat bone. Smaller fragments were previously been glued together to 
create these 10 pieces, and it appears that some sort of light coating or consolidant has been applied. The 
bone fragments are heavily weathered and root-etched. Five fragments refit, but the combined material is 
not complete enough to determine the original shape of the object. Several fragments have perforations, 
incompletely drilled holes, and etched parallel lines. Some fragments are perfectly flat, while others exhibit 
slight curvature. The thickness of the bone varies from 1.5 mm to 3.0 mm. Examination by a zooarchae-
ologist confirmed that the material is faunal bone, though it could not be identified as to species (Cherie 
Haury-Artz, personal communication 2018). Personnel from the Textile and Clothing Museum at Iowa 
State University suggested the material and the dimensions might be consistent with a bone corset busk, 
a single, large support inserted in the center front channel of a corset (Suzanne LeSar, personal communi-
cation 2018). However, it is also possible that these fragments represent an unidentified object of Native 
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American manufacture. The fragments were stored in the same bag with an isolated mandible designated 
Individual W.
Another unusual object recovered from the site is a flattened lead bullet. A description of the bullet, 
recorded on Department of Anthropology, University of Tennessee stationary reads: “To: Bob Goodwin/ 
From: Bullistics [sic] TBI [Tennessee Bureau of Investigation]/ Date: April 6, 1972/ Bullet/ No rifling/ 164. 
1/2 grains lead/ on base section only/ larger than 38/ 41 or 44 caliber/ caliber could be larger.” A date range, 
1806-1850, at the top of the note is scratched out. This object was bagged as associated with Burial V. No 
trauma was observed on this individual’s postcranial remains. The cranium of this individual is absent.
Four very small ceramic sherds were found stored with the human remains, three sherds with Individual 
7C and one sherd with Individual 8A. All four are undecorated, grit-tempered body sherds. The maximum 
diameter of the largest sherd is 30 mm.
The final object in the collection is a small mammal long bone which exhibits significantly better pres-
ervation than the human remains. Based on its condition, the bone likely represents an animal that died 
around the time of the 1958 excavation. 
Osteological Analysis
A minimum of 12 individuals are represented by the human remains in the South Ravine Burial Site col-
lection recently returned to the Bioarchaeology Program of the OSA. This number is slightly larger than the 
10 individuals identified in Bass’s report from the 1960s, but this discrepancy appears to be due to the addi-
tion of two crania to the collection subsequent to the initial analysis. These crania are believed to be the two 
originally displayed on the “small bookcase” at the Sioux City Public Museum. The total of 12 individuals 
matches the number of graves successfully excavated at the site, according to the note on Ruppé’s 1958 
field map. Based on the map, however, each individual should be represented by a fairly complete skeleton. 
In fact, six of the individuals are represented by cranial remains only. The commingled postcranial elements 
in the collection may belong with some of the cranial remains or may represent the individuals from the 
four to six graves looted at the site. For the sake of continuity, the current analysis retains the individual 
designations assigned by Bass in the 1960s.
INDIVIDUAL 7A
The remains designated Individual 7A consist of postcranial remains only. The bones are large and 
robust, with prominent muscle attachment sites and severe degeneration of some joint surfaces. Morpho-
logical features of the pelvis strongly indicate male sex, as does the overall size and robusticity of the long 
bones. Age was estimated based on the auricular surface (Phase 5), the pubic symphysis (Phase 4), and the 
sternal end of the 4th rib (Phase 5). Combined, these observations suggest the individual was around 35 to 
45 years old at the time of death. Ancestry could not be determined, due to the lack of cranial and dental 
remains. The original analysis by Bass suggested Caucasian ancestry based on the index of curvature of the 
left femur, but this method is not currently considered reliable for the determination of ancestry (UI, OSA 
2018).
Much of the noted pathology is age-related (degenerative joint disease) but a few additional pathologi-
cal observations were made. The left 11th rib has a well-healed fracture with a large and irregular sclerotic 
callus on the shaft 57 mm lateral to the rib head. The shaft appears to have healed slightly offset. On the 
anterior-inferior quadrant of the right humeral head, an irregular, oblong bony exostosis (maximum length 
14 mm) projects less than 1 mm from the articular surface. The etiology of this exostosis is unknown. 
The tuberosity of the right radius has a flattened appearance. Postmortem damage obscures some of the 
pathology, but one deep lytic lesion partially enclosed by a cage of porous bone is present. This porous bone 
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has an “eaten away” appearance; it is not newly formed osseous material. The lytic lesion measures at least 
9 mm superoinferiorly and 6 mm transversely, with a depth of 7 mm.
The left os coxa exhibits two small-diameter, deep lytic lesions, one at the base of the ilio-pubic ramus, 
just inferior to the anterior inferior iliac spine (8 mm diameter) and one at the base of the ilium, just superior 
to the acetabulum (7 mm diameter). The latter lesion is surrounded by roughened bone extending onto the 
articular surface of the superior acetabulum. The right os coxa also exhibits a lytic lesion (8 mm) at this lo-
cation, with roughened bone and porosity extending into the acetabulum. This area is part of the attachment 
site for the iliofemoral ligament, so it is possible that a habitual activity requiring hip stabilization (such as 
horseback-riding or long-distance running) resulted in bilateral bone loss and apposition at this location.
Degenerative joint disease (DJD) was observed on numerous elements, including the facet for the dens 
on C1, the transverse costal facets of T3-T8, and the articular processes of T6-T8 and L1-L5, which exhibit 
lipping and porosity. Thoracic vertebrae 8 through 12 exhibit pathology more severe than that seen in the 
rest of the spine, which suggests an association with an injury or habitual activity rather than age-related 
wear. T8 exhibits slight osteophyte formation on the margins of the superior surface of the centrum; the in-
ferior margin has a greater amount of osteophyte formation, which is more exaggerated on the right half of 
the centrum. The reduced height of the T8 centrum suggests compression. T9 repeats this same pattern, but 
with an almost finger-like projection of osteophytes on the right side of the inferior centrum margin. This 
osteophyte projection matches a projection on the right side of the superior margin of the T10 centrum. The 
right superior and inferior articular processes of T10 have an irregular appearance and lipping. The inferior 
margin of T10 exhibits less osteophyte formation. T11 has greater osteophyte formation on the inferior 
margin than on the superior margin, which is heavier on the left side on both margins. T12 has matching 
osteophyte formation on the superior margin, with less on the inferior margin. All articular facets of T11 
and the superior articular facets of T12 exhibit microporosity, lipping, and irregularity. Like T8, T9-T12 
appear to have reduced height.
The following elements/joint surfaces exhibit DJD as slight lipping only: the acromial facet of the left 
scapula; several rib heads and tubercles; trochlear and radial notches of both ulnae; anterior margins of both 
radial heads; proximal articular surfaces of proximal and middle phalanges; fovea capitis, the inferior mar-
gin of the head, and the margins of the intercondylar facet of both femora; medial margin of the left patella; 
and the margins of the proximal and distal articular surfaces of the left tibia only.
The acromial end of the right clavicle exhibits moderate lipping and coalescing porosity. The acromial 
end of the left clavicle is so irregular that only a small portion is identifiable as an articular surface. The ar-
ticular surface itself is irregular, and roughened bone is present on all surfaces surrounding the articulation. 
Postmortem damage and the application of preservative prevents full observation of the surfaces. 
The base of the right first metacarpal has been enlarged by irregular lipping, and exhibits macroporosity 
and a remnant of eburnation on the lateral margin. On the right first metatarsal, the plantar surface of the 
head exhibits eburnation and macroporosity, which is unusual because that surface does not normally ar-
ticulate with any element. Accessory facets were found on the dorsal surface of first metatarsals among the 
voyageurs in Lovell and Lai’s (1992) study, but not on the plantar surface. It is possible that this wear was 
produced by the rubbing of ligaments when the proximal phalanx was hyperextended and bearing weight. 
A pronounced ridge is present on both clavicles on the anterior-superior surface of the shaft, in the vicinity 
of the origin of the pectoralis major. The ridge may also be the result of habitual strenuous activity.
The unusual form of the femora is worth noting, though not pathological. Both femora are abnormally 
thick and straight with very short necks and heads that project more medially than superiorly. The bicon-
dylar length measurements are almost identical to the maximum femoral lengths. Additionally, the femora 
exhibit nearly no curvature, and the shafts narrow only slightly at midshaft. The left is 13 mm longer than 
the right. Asymmetry is observed with other element pairs as well. The left clavicle is 7 mm longer than the 
right and the left scapula is 4.5 mm broader. The left humerus is 4 mm longer and the left os coxa is 9 mm 
taller. See Table 3 for a complete list of postcranial metrics.
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Nonmetric observations include accessory transverse foramina on C6, a lumbarized T12, and incom-
plete fusion of the laminae of S1. 
Green staining of the type typically associated with copper salts was observed on the left os coxa, on 
the dorsal surface of the ilium, just superior to the sciatic notch. This staining indicates contact, likely in 
the burial environment, with a copper object not present in the collection. Purple staining was also noted 
on several elements, but this was likely caused by byproducts from colonization by saprophytic fungi (Cole 
and Waldron 2016). The final taphonomic observation is a perfectly circular hole (12 mm diameter) which 
appears to have been punched into the superior surface of the right clavicle shaft postmortem. It is unknown 
whether this perforation represents excavation damage or the removal of a bone sample.
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INDIVIDUAL 7B
The remains representing Individual 7B include an incomplete cranium and mandible and eight long 
bones. No axial or foot elements are present, and the hands are represented by a single fourth metacarpal. 
Blunt orbital margins, a prominent glabella, and large mastoid processes suggest the individual was male, 
though the original analysis suggested, without explanation, that the remains were female (Bass ca. 1965). 
Age was more difficult to determine. All cranial vault sutures, including a metopic suture, are completely 
open, but all long bones present exhibit complete epiphyseal fusion, with just a remnant line of fusion on the 
proximal left tibia (see Table 3 for postcranial metrics). The third molars are not present, but their absence 
appears to be due to congenital factors rather than the timing of eruption. Without the vertebrae, clavicles, 
and os coxae, precise age is difficult to determine. Based on the slight to moderate dental wear, this indi-
vidual is more likely a young adult than an adolescent. 
Ancestry was determined based on cranial and dental morphology. Due to fragmentation of the skull, 
too few cranial metrics (Table 4) were available to use the FORDISC discriminant function analysis soft-
ware for ancestry determination. Observable morphological features, including a narrow nasal aperture, 
prominent nasal spine, parabolic palate, lower incisor crowding, and slight overbite, suggest the individual 
was White. Bass’s (ca. 1965) report mentions shovel-shaped incisors; however, based on ASUDAS scoring, 
the topography on the lingual surfaces of the incisors does not qualify as positive for the trait of shoveling. 
Dental morphological analysis following Irish (2015) places this individual closest to Whites (score=856) 
and furthest from Native Americans (score=534.4).
All teeth are present except for the third molars (Tables 5, 6, and 7). Broken alveolus at the location 
of the maxillary left third molar reveals that there is no crypt; the tooth is congenitally absent. Given the 
lack of space in the dental arcades, the remaining third molars are likely congenitally absent as well. This 
individual exhibits three prominent circular notches worn into the teeth from pipe smoking, as well as the 
beginning of a fourth. The largest notch involves the maxillary and mandibular left first premolars and 
canines, with the mandibular first premolar also exhibiting clockwise rotation and lingual leaning. The 
other left notch involves the mesial occlusal surfaces of the canines and lateral incisors. On the right side, a 
notch was formed by abrasion of the maxillary and mandibular lateral incisors and the mandibular canine. 
The fourth pipe notch was apparently forming at the time of death and involved the maxillary right canine 
(damaged postmortem) and the mandibular right canine and first premolar. An unrelated feature observed 
on the teeth is a large chip on the labial surface of the maxillary right lateral incisor. The presence of what 
appears to be an accumulation of calculus within the enamel crater and the rounded edges of the defect 
indicate that the damage happened antemortem. The damaged area measures 3.3 mm superoinferiorly and 
2.3 mm transversely. Developmental enamel defects in the form of linear hypoplasias were observed on the 
mandibular canines and right lateral incisor and on the maxillary central incisors, suggesting two episodes 
of enamel growth interruption, around the age of 1 year and around 2.5 years (Table 8).
The only pathological observation is a small oval-shaped defect on the distal articular surface of the left 
tibia. This defect is located where the articular surface curves distally on the lateral aspect of the medial 
malleolus and measures 7.5 mm transversely and 3.7 mm anteroposteriorly. Trabecular bone is exposed 
at the base of the medial half of the defect; the lateral half appears to have been filling in with new bone 
growth at the time of death, as it is shallower and floored with rough-textured cortical bone. The etiology 
of the defect is unknown.
A few elements representing a minimum of three additional individuals are boxed with Individual 7B. 
These elements are discussed in the Commingled Remains section below.
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Table 4. Cranial Metrics (mm), 13WD216, Individuals 7B, 8B, T, W, X, Y Z, and Unknown 1 
Cranial metric Ind. 7B Ind. 8B Ind. T Ind. W Ind. X Ind. Y Ind. Z Ind. Unk 1
Max cr l 175 165 177
Max cr br 135 135 136
Bizyg diam 131 130 132
Ba-br ht 126 135 121
Cr base l 98 101 96
Ba-pr l 94 100 94
Mx-alv br 58 67 65 65 61 65
Mx-alv l 53 53 53 53 53
Biaur br 122 120 129
Up fac ht 73 72 67 70 69
Min fr br 90 101 94 95 85 89 89.5
Up fac br 96 110 104.5 101 98 97 100.5
Nas ht 53 54 50 52 52
Nas br 25 26 26 24 24 27
Orb br L 42 37.5 39.5 35 39
Orb br R 43 38 40 36 38.5
Orb ht L 38 34 32 35 33.5
Orb ht R 36 35 33 36 33
Biorb br 102 94.5 97 91 93
Int-orb br 21.5 21 20 21 17
Fr chd 103 107 111 105.5 104 104 104
Par chd 104 95 110 106
Occ chd 87 96
For mag l 35 34
For mag br 27 30
Mast l L 20 19.5 21
Mast l R 21 22 21
Chin ht 31.5 33.5 31.5 29 32.5 27
Mand ht L 26 33 31.5 29 31 30
Mand ht R 30 33 32 29 31
Bigon w 96 105 105 104 98
Bicond br 109.5 122 117
Min ram br L 34 35 38 31 32
Min ram br R 32.5 38 30 33 37
Max ram br L 45 44.5 44 41 44
Max ram br R 46 39 44 46
Ram ht L 61 55 62 63 53.5
Ram ht R 62 63 53.5
Mand l 81 83 80 74 74.5 87
Mand ang 114 125 114 125 128 118
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Table 5. Dental Inventory, 13WD216, Indiviudal 7B
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 9
RM2 2 1 2 2 1
RM1 2 2 5 4 3
RP2 2 2
RP1 2 2
RC 7 9
RI2 2 3
RI1 2 2
LM3 9
LM2 2 1 1 1 1
LM1 2 1 3 4 1
LP2 2 2
LP1 2 3
LC 2 2
LI2 7 3
LI1 2 2
MANDIBLE:
LM3 9
LM2 2 2 1 1 2
LM1 2 4 2 2 4
LP2 2 1
LP1 2 3
LC 2 4
LI2 2 3
LI1 2 2
RM3 9
RM2 2 2 1 1 2
RM1 2 5 4 4 5
RP2 2 2
RP1 2 3
RC 2 3
RI2 2 3
RI1 2 2
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 6. Dental Pathologies, 13WD216, Individual 7B
Tooth Calculus: Caries:
Presence Location Number Type
MAXILLA:
RM3 unobservable
RM2 slight lingual
RM1 slight lingual
RP2 absent
RP1 absent
RC absent
RI2 slight lingual
RI1 slight lingual
LM3 unobservable
LM2 slight lingual
LM1 moderate buccal and lingual
LP2 slight lingual
LP1 slight lingual
LC slight lingual
LI2 slight lingual
LI1 slight lingual
MANDIBLE:
LM3 unobservable
LM2 slight lingual
LM1 slight lingual
LP2 moderate lingual
LP1 moderate lingual
LC moderate lingual
LI2 moderate buccal and lingual
LI1 slight lingual
RM3 unobservable
RM2 slight lingual
RM1 slight lingual
RP2 slight lingual
RP1 slight lingual
RC slight buccal and lingual
RI2 slight buccal and lingual
RI1 slight buccal and lingual
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Table 7. Dental Metrics (mm), 13WD216, Individual 7B
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM3
RM2 9.4 11.4 7.8 11.0
RM1 10.8 12.0 8.1 11.4
RP2 6.6 9.4 4.6
RP1 8.6 4.5
RC 8.8 5.5
RI2 6.4 4.3
RI1 7.6 6.9
LM3
LM2 9.5 11.8 8.0 10.7
LM1 10.5 12.0 8.2
LP2 6.5 10.0
LP1 6.6 9.1 4.5 7.9
LC 8.5 5.5
LI2 6.6 4.1
LI1 7.8 6.9
MANDIBLE:
LM3
LM2 10.9 9.6 9.4
LM1 11.0 10.7 9.0
LP2 7.0 7.9 4.8
LP1 8.1
LC 8.0 5.5
LI2 7.0 4.1 6.1
LI1 6.4 3.6
RM3
RM2 10.8 10.2 9.5
RM1 11.3 10.6 9.2
RP2 6.7 8.4 4.9
RP1 7.1 8.6 4.6
RC 7.1 8.0 5.5
RI2 6.8 4.3
RI1 6.2 3.5
Table 8. Enamel Hypoplastic Defects, 13WD216, Individual 7B
Tooth # of defects Defect type(s) Distance from CEJ (mm) Color
MAXILLA:
RI1 1 horizontal line 7.7
LI1 1 horizontal line 7.5
MANDIBLE:
LC 1 horizontal line 6.8
RC 1 horizontal line 7.0
RI2 1 horizontal line 6.0
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INDIVIDUAL 7C
The remains representing Individual 7C, a subadult, include the cranial vault and mandible (facial skel-
eton absent) and most of the postcranial skeleton. A few ribs are missing, the hands are represented by 
metacarpals only, and no foot phalanges are present. All observable epiphyses are unfused, but the vertebral 
arches are fused to the centra. Long bone measurements (Table 9) indicate an age of 8 to 9 years based on 
data in Schaefer et al. (2009), but these data are drawn from studies of twentieth-century populations, with 
potentially different nutrition, growth rates, and ultimate stature. Dental development indicates an older age 
for this individual, 11.0 to 12.5 years, based on the root development stage of observable permanent teeth 
and the eruption pattern of the remaining permanent teeth (see Table 10). This age estimate is consistent 
with Bass’s (ca. 1965) original age determination. Sex could not be determined, due to the age of the indi-
vidual. 
Ancestry could not be evaluated using cranial morphology, and the absence of shoveling on the inci-
sors suggests the possibility that the individual was not Native American. Dental morphological analysis 
using Irish (2015) placed the individual closest to Whites (score=856) and furthest from Native Americans 
(score=534.4).
The mandibular dentition consists entirely of permanent teeth, except for the retained right dm2. The 
maxillary dentition is represented by six loose permanent teeth (see Table 11 for dental metrics). Only one 
carious lesion is present, a large lesion at the center of the occlusal surface of the mandibular right M1. At 
least 13 enamel hypoplasias, in the form of linear horizontal grooves, were observed on the permanent teeth 
(Table 12). Using the regression equations provided in Goodman and Rose (1990), the growth disruptions 
were determined to be associated primarily with two ages, between 2.5 and 3.0 years (2.7 years) and 3.0 and 
4.0 years (3.0, 3.3, 3.4, 3.9, and 4.1 years). On the mandibular canines, multiple lines close together suggest 
a prolonged health stress event lasting from around 2.7 years to 5.4 years.
Slight porosity was noted on the ectocranial surface of the occipital. A few pores, which appear par-
tially filled-in, are present on the superior third of the occipital squama. Larger pores are concentrated just 
posterior/superior to the posterior margin of the foramen magnum. Postmortem breakage in the area has 
exposed trabecular bone, which appears normal. This mild porosity may be related to growth rather than 
pathological processes.
Spondylolysis was observed on the fifth lumbar vertebra. The neural arch has fully separated on both 
sides and is absent from the collection. Spondylolysis in children is believed to be related both to heritable 
factors and developmental factors such as trauma, posture, or repetitive activities. The condition generally 
develops in late childhood or adolescence, but rarely causes symptoms. When symptoms occur, they can 
include back pain and/or an abnormal gait, due to a tightening of the hamstrings (Hensinger 1989).
Green staining of the type typically associated with copper salts was observed on the distal end of the 
right ulna shaft. This staining indicates contact, likely in the burial environment, with a copper object not 
present in the collection. Magenta/purple staining is present on the left femur shaft and was likely caused 
by byproducts from colonization by saprophytic fungi (Cole and Waldron 2016).
A bag of adult hand and foot bones were stored with the remains of Individual 7C. These elements are 
consistent enough in size and preservation that they might represent a single adult, though it is possible that 
multiple adults are represented. These adult elements are discussed in the Commingled Remains section 
below.
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Table 9. Postcranial Metrics (mm) without epiphyses, 13WD216, Individual 7C 
Element Measurement Left Right
Clavicle Length 102 101.5
Diameter midshaft 10 10.5
Scapula Width 70
Humerus Length 218 220
Distal width 48
Max diameter midshaft 16 17
Radius Length 164 164
Max diameter midshaft 11.5 11
Ulna Length 182 184
Max diameter midshaft  11 11.5
Ilium Length 113.5 116
Width 101 102
Ishium Length 68
Width 40
Pubis Length 56 55
Femur Length 309 312
Max diameter midshaft 21.5 21
Distal width 62.5 63.5
Tibia Length 262 262
Max diameter midshaft 24 23
Fibula Length 253 252
Max diameter midshaft 12 11.5
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Table 10. Dental Inventory, 13WD216, Individual 7C
Tooth Presence Development
Attrition: Attrition- molars:
I, C, PM Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 3
RM2 3
RM1 3
RP2 1 R1/2 1
RP1 3
RC 1 R3/4 1
RI2 2 Ac 1
RI1 2 Ac 1
LM3 3
LM2 1 R1/4 1 1 1 1
LM1 3
LP2 3
LP1 3
LC 1 R3/4 1
LI2 3
LI1 3
MANDIBLE:
LM3 9
LM2 1 9 1 1 1 1
LM1 2 9 1 1 1 1
LP2 9
LP1 1 9 1
LC 1 9 1
LI2 2 9 1
LI1 7 9 9
RM3 9
RM2 2 9 1 1 1 1
RM1 2 9 1 1 1 1
Rdm2 7 9 1 1 0 2
RP2 2 9 1
RP1 2 9 1
RC 1 9 1
RI2 2 9 1
RI1 2 9 1
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Development
Ci  Initial cusp formation
Cco  Coalescence of cusps
Coc  Cusp outline complete
Cr1/2  Crown ½ complete
Cr3/4  Crown ¾ complete
Crc  Crown complete
Ri Initial root formation
Cli  Initial cleft formation
R1/4  Root length ¼
R1/2  Root length ½
R3/4  Root length ¾
Rc  Root length complete
A1/2 Apex ½ closed
Ac Apical closure complete
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
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Table 11. Dental Metrics (mm), 13WD216, Individual 7C
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RP2 6.7 8.4 4.4 7.0
RC 8.0 9.0 5.8 8.1
RI2 6.1 6.1 4.3 5.5
RI1 8.6 7.4 6.3 5.9
LM2 10.0 10.9 6.2 10.1
LC 8.1 9.0 5.4 8.1
MANDIBLE:
LM2 9.9 9.5
LM1 11.9 11.0 9.8
LP2 7.2 7.9
LP1 6.9 7.2 4.7
LC 7.0 8.1
LI2 5.5 6.2 3.8
LI1 5.3 5.5
RM1 11.8 11.1
Rdm2 7.5 7.0
RC 7.0 8.1
RI2 5.5 6.2 3.9 5.9
Table 12. Enamel Hypoplastic Defects, 13WD216, Individual 7C
Tooth # of defects Defect type(s) Distance from CEJ Color
MAXILLA:
RC 1 horizontal line 4.1
RI2 1 horizontal line 3.8
RI1 1 horizontal line 6.7
LC 2 horizontal line 2.4, 4.3
MANDIBLE:
LP2 1 horizontal line 3.0
LC 2 horizontal line 1.8, 5.9
LI2 1 horizontal line 3.1
RC 3 horizontal line 1.8, 4.5, 6.5
RI2 1 horizontal line 3.2
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INDIVIDUAL 8A
At the time of the current analysis, the remains representing Individual 8A consisted of postcranial ele-
ments, including all long bones, significant portions of the shoulder and pelvic girdles, all vertebrae, most 
ribs (incomplete), the metacarpals, tarsals, and metatarsals. Bass’s (ca. 1965) original report on skeletal 
remains from the South Ravine site identified Individual 8A as a male, age 22 to 26 years. However, this 
identification was partially based on the examination of a purportedly associated cranium and mandible, 
elements which are no longer present in this box of human remains. No cranial remains labeled “8A” are 
present in the collection. One cranium in the collection is unlabeled (now designated Unknown 1), and does 
not appear as a distinct individual in Bass’s original report. Another cranium is labeled “Individual T”; this 
individual designation also does not appear in Bass’s original report. However, both of these crania exhibit 
morphology indicating female sex, while the pelvis of 8A is clearly male. According to Bass’s (ca. 1965) 
report, the cranium of 8A was determined to belong to the postcranial remains based on the articulation of 
the incomplete first cervical vertebra with the occipital condyle. Unfortunately, the partial C1 fits well on 
occipital condyles of both crania, Unknown 1 and Individual T. 
The two most likely explanations for the inconsistencies between the initial analysis and the current 
collection are a) the skull originally associated with Individual 8A is no longer present in this collection, or 
b) the original analysis incorrectly identified one of the two female crania as a match for the male remains. 
The former explanation is possible, as a cranium shown in a grainy photograph accompanying a newspaper 
article about the initial discovery (SCJ 1958b) does not appear to match any of the crania present in the 
collection. However, the latter is also possible, with Individual T being the more likely candidate, based on 
the description of 8A given in Bass’s report. The cranium may have been separated from Individual 8A and 
given a new designation (“T”) when later analysis at the University of Tennessee-Knoxville determined that 
the skull represented a female.
Individual 8A was determined to be male, based on a very narrow sciatic notch, lack of subpubic con-
cavity, and lack of a ridge on the medial aspect of the ischiopubic ramus. However, it was noted that many 
of the bones, especially the clavicles, radii, ulnae, and calcanei are somewhat gracile for a male (see Table 
3 for postcranial metrics). Age was determined to be young adult. Though the auricular surfaces are not 
well preserved, striae (rather than billowing) appear to be present. The lack of apical or retroauricular ac-
tivity suggests Phase 3 or 4, 30 to 39 years (Lovejoy et al. 1989). However, other characteristics indicate 
an individual on the younger end of this range. A remnant line of fusion is seen on the sternal end of the 
left clavicle. The faint trace of billowing observable on the left ischial tuberosity indicates that postmortem 
erosion removed an incompletely fused epiphysis. Also, the first sacral vertebra centrum is not fused to 
the second. In males, the sternal end of the clavicle fuses between 17 and 30 years, the ischial tuberosity 
fuses between 16 and 20 years, and the S1-S2 fusion occurs at 19-30+ years. The full fusion of the annular 
rings, S2 through S5, the iliac crest, and the heads of the ribs suggests the individual was over 19 years old. 
Therefore an age of 20 to 35 years is likely.
Ancestry cannot be determined based on the remains present. Bass’s original report (ca. 1965) states that 
the individual’s shovel-shaped incisors and “edge to edge” bite indicated “Mongoloid” ancestry, while the 
suggestion of an overbite pointed to “Caucasian” ancestry. 
Right-handedness is suggested by the remains, as the right clavicle, humerus, radius, and ulna are all 
longer and more robust than their antimeres. The greatest difference is seen in the lengths of the humeri; the 
right is 6 mm longer than the left.
Several abnormalities were observed which may be pathological or may be related to habitual activities. 
A defect is present on the medial surface of the proximal shaft of each humerus. On the right humerus, the 
defect consists of a groove beginning 20 mm distal to the head and extending approximately 33 mm, ori-
ented superoinferiorly. The middle portion of the groove has exposed trabecular bone and irregular margins. 
The maximum width of the groove is 5 mm and the depth is 1-2 mm. The location of this groove is the inser-
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tion for the teres major muscle. On the left humerus, the defect is more complex. An area with roughened 
cortical bone begins approximately 17 mm distal to the head and extends distally for 32 mm, with a maxi-
mum width of 17 mm. Within this roughened area, a “Y”-shaped groove approximately 1-2 mm deep has 
exposed trabecular bone at the base. The location of this defect appears to extend from the insertion point 
for the latissimus dorsi to the insertion of the teres major muscle. A very shallow groove, without exposed 
trabecula, is located adjacent to this defect, on the anterior shaft surface at the insertion for pectoralis major. 
This shallow groove measures 18 mm superoinferiorly and 3 mm transversely. Cortical defects at these 
locations are common in subadults and young adolescents, but usually remodel and “fill in” by adulthood. 
Deepening, expansion, and persistence of these defects is thought to be due to trauma or habitual strenuous 
activity (Mann and Hunt 2005:144-145, 165-166)
Irregularities in the spinal column include slight wedging of T4 and T5 centra and abnormally-shaped 
articular facets. The left inferior articular facet of T9 and the left superior articular facet of T10 are both 
elongated transversely, and the T10 facet is shaped like a figure-8. The facets on the right side of L4, L5, 
and S1 are also unusual in form. The inferior right facet of L4 and the superior right facet of L5 both ap-
pear wider and more cupped than usual, while the inferior facet on L5 and the superior facet on the S1 are 
abnormally flat. While these abnormalities could be due to natural variation, they may also be the result of 
habitual twisting motion.
A small bony exostosis is present on the dorsal surface of the right first metacarpal shaft, close to the 
base. The extra bone is plate-like and measures approximately 7mm sagittally by 9 mm transversely. It is 
approximately 1 mm thick at the lip near the base. The location of this bony plate is the insertion point for 
abductor pollicis longus. Additionally, accessory facets are present on the first and second metatarsals. The 
facet occurs on the lateral surface of the base on each first metatarsal and on the medial surface of the base 
of each second metatarsal.
All of the observed irregular features listed above are likely related to habitual activity. Similar, though 
not identical features, observed on the remains of individuals believed to be voyageurs for the Hudson Bay 
Company (Lovell and Lai 1992) were thought to be related to activities such as canoeing. Tibial squatting 
facets (also observed on this individual) and accessory metatarsal facets could be related to kneeling in a 
canoe, while excessive use of the latissimus dorsi and twisting could be related to a paddling motion. The 
exaggeration of the abductor pollicis longus insertion, though, seems inconsistent with gripping a paddle.
A few small bone fragments stored in this box appear to represent at least one additional individual, as 
the level of fragmentation and preservation is inconsistent with that of Individual 8A. These fragments are 
discussed in the Commingled Remains section below. Desiccated brain tissue stored with the remains was 
either recovered from a cranium now missing or the cranium currently labeled Individual T.
INDIVIDUAL 8B
Individual 8B is represented by an incomplete cranium (primarily the frontal and facial skeleton), a 
nearly complete mandible, nearly complete dentition, most vertebrae, ribs, shoulder girdles, incomplete 
arm bones, and partial os coxae (see Table 3 for postcranial metrics). No elements distal to the os coxae 
are present. A note stored with the remains questions the association of the ribs with this individual, but the 
reason is unknown. The current analysis includes the ribs as part of Individual 8B.
The narrow sciatic notch, prominent mental eminence, squared chin, and robust humeri suggest this 
individual was male, though the orbital margins, glabella, and mastoid processes are all intermediate. The 
pubic symphyses, auricular surfaces, and most cranial sutures were unobservable, but incomplete fusion 
of the sternal end of the clavicle and signs of recent fusion on some rib heads and thoracic annular rings 
indicate that the individual was around 19 to 30 years old at the time of death.
Bass’s (ca. 1965) original report listed shovel-shaped incisors and “edge to edge” occlusion as indica-
tors that this individual was “Mongoloid.” However, the mandibular incisors exhibit no shoveling, and the 
maxillary central incisors have been damaged. Only slight shoveling is observable on the maxillary lateral 
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incisor. Slightly projecting zygomatics and a low nose bridge support Bass’s identification, though the 
maxillary palate is more squared than parabolic, verging on hyperbolic. When the cranial metrics from the 
facial skeleton (Table 4) were entered into FORDISC and compared with White, Black, and Native Ameri-
can males in the Forensic Data Bank, the individual was found to be closest to Native American, though the 
results were not strong. The cross-validation rate was only 72.4% and the posterior probability was 0.842, 
though typicality probabilities for Native American were high. When the metrics were compared with Ari-
kara males and nineteenth-century White and Black males from Howells’ data, the individual was again 
classified as closest to Native American, with a cross-validation rate of 82.2% and a posterior probability 
of 0.783. The typicality probabilities were not as good when using Howells’ data. Both sets of calculations 
placed the individual closest to Native American, but also close to African American. Dental morphology 
analysis using the Irish (2015) method placed the individual closest to Blacks (score=829.6) or Whites 
(score=802), and furthest from Native Americans (score=617.2). Edgar’s (2015) discriminant functions 
were used to determine whether the individual’s dental morphology is closer to African Americans or Eu-
roamericans, but these calculations yielded ambiguous results. This individual’s ancestry was likely Native 
American with African American or Euroamerican admixture.
All permanent teeth were present except for the maxillary right lateral incisor, which was lost postmor-
tem (Tables 13 and 14). Dental health was good, with no caries and no antemortem tooth loss. A small non-
carious pit is present in the occlusal surface of the mandibular right third molar. The enamel of maxillary 
central incisors and three canines was damaged postmortem, preventing observation of enamel hypoplasias. 
The third molars appear fully erupted, but exhibit little wear. The second molars also exhibit little wear, 
supporting the evaluation of this individual as a young adult.
No pathological conditions were observed.
Five elements stored with this individual are labelled “No provenience.” These adult elements, which 
represent at least one additional individual, are discussed in the Commingled Remains section below.
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Table 13. Dental Inventory, 13WD216, Individual 8B
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 2 1 1 1 1
RM2 2 1 1 1 1
RM1 2 2 3 3 2
RP2 2 1
RP1 2 1
RC 2 2
RI2 5 9
RI1 7 2
LM3 2 1 1 1 1
LM2 2 1 1 1 1
LM1 2 2 2 2 2
LP2 2 1
LP1 2 1
LC 7 9
LI2 2 2
LI1 7 2
MANDIBLE:
LM3 2 1 1 1 1
LM2 2 1 1 1 1
LM1 2 3 2 2 3
LP2 2 1
LP1 2 1
LC 7 9
LI2 2 2
LI1 2 2
RM3 2 1 1 1 1
RM2 2 1 1 1 1
RM1 2 4 2 2 4
RP2 2 1
RP1 2 1
RC 7 9
RI2 2 2
RI1 2 2
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 14. Dental Metrics (mm), 13WD216, Individual 8B
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM3 8.7 10.2 6.4 9.5
RM2 9.6 11.1 7.3 11.0
RM1 10.6 11.0 7.7 10.8
RP2 6.4 8.5 4.6 7.6
RP1 6.5 8.7 5.0 7.7
RC 7.6 8.4 6.0 7.9
RI2
RI1 5.1 6.5
LM3 9.0 10.4 7.0 10.0
LM2 10.0 11.2 7.7
LM1 10.8 10.5 8.0 10.2
LP2 6.8 8.9 4.8
LP1 6.8 8.7 5.0 7.9
LC 5.7 8.1
LI2 6.4 6.3 4.7 6.1
LI1 5.1 6.4
MANDIBLE:
LM3 10.6 10.1 8.8
LM2 10.5 10.2 8.6
LM1 10.5 10.0 8.3 8.7
LP2 6.4 7.5 4.7 6.4
LP1 6.8 7.3 4.7 7.1
LC 5.5 7.0
LI2 5.9 6.2 3.9 5.9
LI1 5.0 5.7 3.3 5.5
RM3 10.1 9.9 8.2
RM2 10.1 10.4 9.2
RM1 10.5 9.8 8.5
RP2 6.6 4.7 6.8
RP1 6.6 7.4 4.8 7.0
RC 5.5 7.4
RI2 5.9 6.0 3.9 5.8
RI1 5.0 5.5 3.3 5.6
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INDIVIDUAL T
Individual T is represented by a nearly complete cranium and mandible. The styloid processes are bro-
ken off, and dark staining is present on the right side of the occipital and the posterior quarter of the right 
parietal. The same staining is present on the posterior margin of the right vertical ramus of the mandible. 
Though the bicondylar width of the mandible is slightly too small for the condyles to fit well in the man-
dibular fossae, it is evident from the perfect dental occlusion and the dark staining pattern that the mandible 
does indeed belong with this cranium. The designation “T” does not appear in the original osteological 
report (Bass ca. 1965); this cranium was either mistakenly associated with Individual 8A in the original 
analysis or was added to the collection after Bass’s 1965 visit to Sioux City. It is possible the cranium was 
one of the two listed on the inventory of the display in the Sioux City Public Museum.
All sexually dimorphic features of the skull indicate the individual was female. Cranial suture closure 
suggests an age of 28 to 56 years. Based on the moderate dental wear and lack of antemortem tooth loss, the 
individual’s age likely falls on the lower end of the age range, an older young adult or younger middle adult.
Ancestry was determined based on morphological features and FORDISC analysis. The zygomatics are 
slightly projecting. Remnants of shoveling are observable on the upper lateral incisors, despite antemortem 
tooth wear and postmortem loss of enamel from the mesial and distal surfaces of the teeth. The palate, how-
ever, is parabolic, which suggests White rather than Native American ancestry. When the cranial metrics 
(Table 4) were entered into the FORDISC program and compared with those of White and Native American 
individuals in the Forensic Data Bank, the individual was found to be closest to Native American females, 
with a posterior probability of 1.0 and 96% cross-validation for the selected measurements.  When the mea-
surements were compared with Howells data for Arikara, Eskimo, and nineteenth- and twentieth- century 
White females, the individual was found to be closest to Arikara females, with a posterior probability of 
0.970 and 90.8% cross-validation for the selected measurements. Based on these findings, the individual 
was likely Native American or had at least some Native American ancestry.
The dental remains are in fair condition (Tables 15 and 16). Taphonomic enamel damage was noted on 
several teeth, and eight teeth were lost postmortem, including the maxillary central incisors, right canine, 
and right second premolar and the mandibular central incisors, right lateral incisor, and right first premolar. 
No carious lesions are present and no calculus was observed. The maxillary lateral incisors have two linear 
enamel hypoplasias each, in matching locations (Table 17), suggesting enamel growth disruption around 
2.5 to 3.0 years.  Dental wear is slight for a prehistoric Native American population, and moderate for a 
historic population.
No pathological bone was observed. The proximal third of the nasal suture deviates to the left but this 
appears to be a natural asymmetry rather than evidence of a healed fracture.
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Table 15. Dental Inventory, 13WD216, Individual T
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 2 1 2 1 1
RM2 2 2 3 3 2
RM1 2 4 6 5 3
RP2 5
RP1 2 3
RC 5
RI2 7 3
RI1 5
LM3 2 1 1 1 1
LM2 7 0 3 3 3
LM1 7 4 6 5 4
LP2 2 3
LP1 2 3
LC 7 3
LI2 7 3
LI1 5
MANDIBLE:
LM3 2 2 1 1 2
LM2 2 4 2 2 4
LM1 2 5 4 3 5
LP2 2 2
LP1 2 3
LC 7 3
LI2 7 3
LI1 5
RM3 2 2 1 1 1
RM2 7 4 3 0 4
RM1 7 5 3 3 5
RP2 2 2
RP1 5
RC 7 2
RI2 5
RI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 16. Dental Metrics (mm), 13WD216, Individual T
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM3 8.3 10.8 7.0 8.9
RM2 7.4
RM1 10.7 11.7 8.0 10.5
RP2
RP1 7.0 5.0 8.1
RC
RI2 6.4 5.2 6.0
RI1
LM3 8.1 10.6 6.9 9.2
LM2 7.4 10.0
LM1 7.9 10.5
LP2 6.7 9.7 5.1
LP1 7.2 9.8 5.3 8.4
LC 8.4 5.8 6.0
LI2 6.4 5.3 6.1
LI1
MANDIBLE:
LM3 10.7 10.7
LM2 9.2
LM1 9.4 9.4
LP2 6.9 8.1 5.1
LP1 6.9 7.5 5.0 6.5
LC 5.2 7.4
LI2 3.4 5.4
LI1
RM3 10.0 10.2 8.1
RM2 8.7
RM1 9.5 8.0
RP2 6.5 8.5 5.0 7.0
RP1
RC 5.3 7.4
RI2
RI1
Table 17. Enamel Hypoplastic Defects, 13WD216, Individual T
Tooth # of defects Defect type(s) Distance from CEJ Color
MAXILLA:
RI2 2 horizontal line 3.8, 5.4
LI2 2 horizontal line 3.5, 5.1
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INDIVIDUAL V
The cranial remains representing Individual V consist of two occipital fragments, a sphenoid fragment, 
and what appears to be an ossicle from the squamous suture. The postcranial remains are well preserved, 
with the vertebrae and ribs well represented, though not all are present. All long bones and the bones of the 
shoulder and pelvic girdles are present and largely complete. The hands are represented by the metacarpals 
and 15 phalanges, while the feet are represented by tarsals, metacarpals, and a single phalanx. A few ele-
ments, including the right fifth metacarpal and the femora, have small coffin wood remnants adhering. 
All of the remains are gracile, except for the femora and tibiae, which are closer to average robustness 
(see Table 3 for postcranial metrics). Though the sciatic notch is intermediate and there is no ridge on the 
medial aspect of the ischiopubic ramus, there is a very slight subpubic concavity and a hint of a ventral 
arc. Some traits of the distal humerus—the trochlear outline, trochlear asymmetry, and medial epicondyle 
angle—suggest the individual was male, but overall, more evidence points to female sex.
Age was determined to be between 17 and 18 years, based on epiphyseal fusion. Remnant lines of fusion 
are still visible on the distal epiphyses of the radii, the distal end of the right ulna, the metacarpal heads, 
and the femoral heads. At the time of death, active fusion was occurring on the humeral heads, left distal 
ulna, rib heads, the annular rings of the cervical and thoracic vertebrae, the neural arches of S1 and S2, the 
iliac crests, and the ischial tuberosities. Both epiphyses of the clavicles remain unfused, as do the S1 and 
S2 centra, the auricular surfaces of the sacrum, and the surfaces of the pubic symphyses. Complete fusion 
of the phalangeal epiphyses and ossification of the iliac crest indicate that this individual reached menarche 
before the time of death (Shapland and Lewis 2013).
As mentioned previously, a flattened bullet in the collection is labeled as having an association with In-
dividual V. However, no trauma consistent with a gunshot wound was found on the postcranial remains. As 
most of the cranial remains are missing, it is impossible to determine whether or not this individual suffered 
from a perimortem gunshot wound to the head.
Minor but noticeable asymmetry was observed in the upper limb bones, with left elements being slightly 
shorter and more gracile. The left humerus is 6 mm shorter than the right, and the least circumference of the 
left humeral shaft is 58 mm, while the right is 60 mm. The left radius is only 1 mm shorter than the right, 
but the radial tuberosity is noticeably less massive.  A marked difference was noted in the ulnae. The left is 
approximately 9 mm shorter and is bowed anteriorly more than the right. This bowing/shortening is slightly 
exaggerated by postmortem cracking on the posterior surface of the ulna, but the taphonomic damage is not 
the origin of the asymmetry. There is also a difference of 2 mm in the least circumference of the left and 
right ulnae and in the anterior-posterior shaft diameter.  No evidence of a healed fracture was observed on 
the left ulna, and since residual rickets seems unlikely on a single long bone, the asymmetry may simply be 
congenital. The bones of the hands do not appear to be affected except for the fifth metacarpals. The left is 
2 mm shorter than the right and is more gracile. Additionally, the left fifth metacarpal has a small (2.5 mm 
diameter) spicule of bone on the lateral surface of the shaft, 4 mm from the base.
This individual also has abnormally wide, shallow acetabula, likely a sign of developmental dysplasia of 
the hip (failure of the hip joint to develop normally). The angles of the femoral necks and the orientation of 
the distal condyles suggests the individual may have appeared somewhat knock-kneed. The right femoral 
neck exhibits significantly greater torsion than the left and the right acetabulum appears wider.
Two duplicate elements are present in the remains representing Individual V. These adult elements, 
which represent at least one additional individual, are discussed in the Commingled Remains section below.
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INDIVIDUAL W
Individual W is represented only by a mandible and three mandibular teeth, the right first premolar 
and the left second and third molars (Tables 18 and 19). The mandible has a pointed chin and an obtuse 
mandibular angle, features which are both consistent with the determination of female sex in the original 
analysis (Bass ca. 1965). Age is loosely estimated as middle adult based on full eruption of the third molars 
and moderate dental attrition. The antemortem loss of both first mandibular molars and the dentin exposure 
on the right first premolar both suggest the individual was not a very young adult. The moderate wear on the 
left second and third molars suggests the individual was not an old adult, either, though this determination 
is less certain, as the grave dates to the historic period when less dental wear was expected. 
A moderate amount of calculus is present on the lingual surface of the root of the second molar near 
the cervicoenamel junction, and a non-carious pit is present at the center of the occlusal surface. The roots 
of the third molar are exposed to a greater extent on the lingual side of the alveolar socket, which appears 
slightly resorbed and enlarged at the margin. It is possible this resorption was related to periodontal disease.
Both mandibular condyles angle superomedially, on the right side more so than the left. The flare of the 
gonial angle is also greater on the right side. 
A distal foot phalanx was stored in the bag with this mandible for unknown reasons. This element is 
included in the discussion of commingled remains below.
INDIVIDUAL X
Individual X is represented by a nearly complete, intact cranium and mandible. The ectocranial surface 
is heavily textured and has a slightly chalky feel, the result of root etching and burial in loess soil.
All sexually dimorphic cranial features suggest female sex, except for an ambiguous mental eminence. 
Age was estimated based on cranial suture closure. The suture closure score of the vault suggests an age of 
18 to 44 years, while the lateral-anterior score suggests an age of 28 to 44 years. The second age range is 
more likely, given the dentin exposure on the first and second molars. The individual is roughly estimated to 
be a middle adult, though the original analysis (Bass ca. 1965) gave an estimate of 22 to 28 years. This may 
be one of the two crania shown in a photograph accompanying a news story covering the initial discovery 
of the site (SCJ 1958b).
Ancestry was evaluated based on cranial morphology and cranial metrics. Observed morphological 
features, including an elliptical palate, low nose bridge, and slightly projecting zygomatics, all suggest Na-
tive American ancestry, as do the results from FORDISC. When the cranial metrics of Individual X (Table 
4) were compared with those of White, Black, and Native American females in the Forensic Data Bank, 
the individual was found to be closest to Native American (posterior probability 0.909, cross-validation 
90.3%). When the metrics were compared with Howells’ data for Arikara, Eskimo, and nineteenth-century 
white and black females, the individual was found to be closest to Arikara females (posterior probability 
0.966, cross-validation 91.8%). These strong results indicate Native American ancestry for Individual X.
Many teeth were lost postmortem, including all anterior teeth, all mandibular premolars, and the max-
illary left first premolar, right second premolar, and both second molars (Tables 20 and 21). No carious 
lesions, enamel defects, or calculus accumulations were observed on the teeth that remain. The maxillary 
left third molar socket has taphonomic damage but appears completely open, as if the tooth were lost post-
mortem. However, at the apex of the socket, a defect suggests the presence of an abscess which perforated 
into the maxillary sinus. Postmortem damage at the location of the maxillary right third molar socket makes 
it impossible to determine whether the tooth was congenitally absent, was lost antemortem, or is impacted 
and unerupted.
Other than the possible maxillary abscess, no pathological conditions were observed. 
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Table 18. Dental Inventory, 13WD216, Indivdual W
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MANDIBLE:
LM3 2 3 3 4 4
LM2 2 3 2 2 3
LM1 4
LP2 5
LP1 5
LC 5
LI2 5
LI1 5
RM3 3
RM2 3
RM1 4
RP2 5
RP1 2 5
RC 5
RI2 5
RI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
Table 19. Dental Metrics (mm), 13WD216, Individual W
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MANDIBLE:
LM3 11.0 10.2 9.8 8.6
LM2 10.7 9.6 9.6
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Table 20. Dental Inventory, 13WD216, Individual X
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 9
RM2 5
RM1 7 5 6 6 5
RP2 5
RP1 2 4
RC 5
RI2 5
RI1 5
LM3 4
LM2 8
LM1 7 5 6 6 0
LP2 2
LP1 5
LC 5
LI2 5
LI1 5
MANDIBLE:
LM3 2 4 3 3 4
LM2 2 5 4 4 5
LM1 2 6 5 5 4
LP2 5
LP1 5
LC 5
LI2 5
LI1 5
RM3 2 4 3 2 4
RM2 2 6 4 4 6
RM1 7 6 0 0 6
RP2 5
RP1 5
RC 5
RI2 5
RI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 21. Dental Metrics (mm), 13WD216, Individual X
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM1 7.4 10.3
RP1 4.7 8.0
LM1 7.5 10.3
LP2 4.9 7.5
MANDIBLE:
LM3 10.2 9.5
LM2 10.7 10.0 9.0
LM1 11.3 10.6 8.9 8.7
RM3 10.5 9.6
RM2 10.4 9.9 8.5
RM1 9.5 8.3
INDIVIDUAL Y
The remains representing Individual Y consist of the frontal, nasals, zygomatics, maxillae, and five teeth 
in situ. The ectocranial surface is heavily textured and has a slightly chalky feel. The bone was described as 
“weathered” in the original report (Bass ca. 1965), but the rough surface is likely the result of root etching 
and burial in loess soil, rather than above-ground exposure. 
Sharp orbital margins, a smooth glabellar region, and a generally gracile appearance suggest this indi-
vidual was female. The coronal suture is completely open ectocranially, but was apparently fused endocra-
nially. The maxillary first molars are worn flat, and the premolars have heavily blunted cusps, indicating 
that the individual was not on the lower end of the young adult range. Based on dental wear, the individual 
was more likely an older young adult or middle adult, ca. 25 to 50 years. 
Ancestry could not be fully evaluated based on morphological features, as the zygomas are incomplete 
and the palatines are absent. However, the portion of the maxillary palate present appears to be elliptical 
in shape, suggesting Native American ancestry. When the scant cranial metrics (Table 4) were entered 
into FORDISC and compared with those of White, Black, and Native American females in the Forensic 
Data Bank, Individual Y was found to be closest to Native American females, with a posterior probability 
of 0.708 (cross-validation 79.7%).  When compared with the metrics of Arikara females and nineteenth-
century White and Black females, the individual was found to be closest to Arikara females, with a posterior 
probability of 0.579 and a cross-validation rate of 79.1%. The classification as Native American is not very 
strong, as the typicalities are not high. The typicality probabilities are higher when compared to the modern 
Native American population (Forensic Data Bank), which presumably has a greater amount of admixture 
than historic populations. It is possible that Individual Y was of mixed ancestry. The weak results could also 
be explained by the fact that few cranial metrics were used for calculation or that the individual was simply 
not typical for her population.
Dental remains consist of both right premolars, left and right first molars, and the left second molar (Ta-
bles 22 and 23). All other maxillary teeth appear to have been present and in occlusion at the time of death, 
and were lost postmortem. No dental pathologies were observed. The right second premolar is rotated 90°, 
with the buccal-lingual axis oriented mesiodistally.
No cranial pathology was observed.
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Table 22. Dental Inventory, 13WD216, Individual Y
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 5
RM2 5
RM1 2 4 5 0 3
RP2 2 3
RP1 2 2
RC 5
RI2 5
RI1 5
LM3 5
LM2 2 3 3 4 4
LM1 2 3 4 5 4
LP2 5
LP1 5
LC 5
LI2 5
LI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas           
coalesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
Table 23. Dental Metrics (mm), 13WD216, Individual Y
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM1 7.2 7.5
RP2 7.3 8.2 7.1
RP1 7.0 9.0 4.3 7.6
LM2 7.6 10.3 6.5 10.0
LM1 9.6 10.7 7.0
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INDIVIDUAL Z
Individual Z is represented by a warped cranial vault, portions of the facial skeleton, a complete right 
maxillary alveolus, half of the left maxillary alveolus, and a nearly complete mandible missing the left ver-
tical ramus and left third molar. Though the cortical surface of the cranial vault exhibits some postmortem 
erosion and root-etching, it does not have the same chalky texture or grayish coloring seen on the remains 
of Individuals X and Y. Dark staining is present on the left half of the occipital and the left mastoid, areas 
which were flattened by the warping process. This staining and deformation may be related to the position 
of the head during decomposition.
Sharp orbital margins, a smooth glabella, and a small mental eminence suggest female sex, though the 
mastoids are indeterminate, and warping of the occipital prevents observation of the morphology of the nu-
chal crest. Examination of suture closure yielded an age estimate of 18 to 45 years. The very slight attrition 
on the second and third molars suggests the individual was closer to the lower end of the range at the time 
of death, likely a young adult (18-35 years).
Ancestry cannot be determined with confidence from these remains. Due to the fragmentation and warp-
ing of the skull, few cranial measurements were possible (see Table 4). Morphological features, such as the 
shape of the orbits, projection of the zygomatics and form of the nasal bones, were also unobservable. The 
nasal opening is fairly narrow, without guttering or a sill. The reconstructed palate is not strongly parabolic, 
hyperbolic, or elliptical. The maxillary central incisors are worn and are missing mesial interproximal 
enamel, but they do not appear to be shoveled. The maxillary left lateral incisor is shovel-shaped, but the 
mandibular incisors exhibit no shoveling. Shoveling on the lateral incisor suggests possible Native Ameri-
can ancestry, while crowding of the anterior teeth of the mandible is more suggestive of European ancestry, 
as noted in the original analysis (Bass ca. 1965). Crenulated molars suggest the possibility of African an-
cestry (Pilloud et al. 2018). Dental morphological analysis using 10 ASUDAS traits (Irish 2015) classified 
the individual as closest to individuals of African ancestry (score=745), and furthest from Native American 
populations (score=620.6). It is likely that this individual was African American, with Native American 
and/or Euroamerican admixture.
The dental remains are in good condition, with enamel fragmented on just a few teeth, including the 
maxillary central incisors and the mandibular left second molar and canine (Tables 24 and 25). Dental 
health appears excellent. The missing maxillary right first molar was lost postmortem, and no antemortem 
tooth loss is evident. However, the left maxillary alveolus containing the molar sockets is absent, as is the 
portion of the mandibular alveolus which would have held the left third molar, so the timing of the loss 
of these teeth cannot be determined. No carious lesions are present and no enamel defects were observed. 
Significant calculus deposits are present on the lingual surfaces of the mandibular right premolars and first 
molar; calculus may have been knocked off the other teeth through cleaning and handling over the years. 
The right lateral incisor glued into the socket does not belong to this individual. It does not fit well in the 
socket, and its projection prevents proper occlusion of the jaws. This incisor is larger than the left lateral 
incisor (which clearly belongs to this individual) and exhibits a central interruption groove not seen on any 
other teeth in the dentition. This incisor is listed in the Commingled Remains section below.
No pathological conditions were observed.
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Table 24. Dental Inventory, 13WD216, Individual Z
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 2 1 1 1 1
RM2 2 1 1 1 1
RM1 5
RP2 2 2
RP1 2 2
RC 2 2
RI2 2 2
RI1 2 2
LM3 3
LM2 3
LM1 3
LP2 2 1
LP1 2 2
LC 2 2
LI2 2 2
LI1 2 3
MANDIBLE:
LM3 3
LM2 7 1 1 0 0
LM1 2 5 2 3 5
LP2 2 1
LP1 2 2
LC 7 8
LI2 2 3
LI1 2 3
RM3 2 1 1 1 1
RM2 2 2 1 1 2
RM1 2 5 2 2 5
RP2 2 1
RP1 2 2
RC 2 2
RI2 2 2
RI1 2 3
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 25. Dental Metrics (mm), 13WD216, Individual Z
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM3 8.2 11.0 6.6 9.5
RM2 9.4 11.0 6.9 9.5
RM1
RP2 8.9 4.3 7.5
RP1 6.2 8.3
RC 7.7 8.4 7.7
RI2
RI1 7.3 5.9 6.5
LM3
LM2
LM1
LP2 7.0 9.0 4.8 7.7
LP1 6.5 8.6 4.5
LC 8.0 8.5 5.4 7.7
LI2 6.8 6.0 5.0 5.5
LI1 7.0 5.8 6.0
MANDIBLE:
LM3
LM2 7.7 8.1
LM1 11.0 10.5 8.3 8.5
LP2 7.1 7.7 5.1
LP1 7.0 7.6 4.6
LC 7.6
LI2 6.1 6.1 3.9 5.9
LI1 5.2 5.8 3.8 5.8
RM3 11.0 10.7
RM2 10.8 10.0
RM1 10.8 10.4 8.5
RP2 7.5 5.0
RP1 7.0 7.6 4.5
RC 7.2 7.8 5.8
RI2 6.2 6.2
RI1 5.7 5.5 3.8 5.3
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INDIVIDUAL UNKNOWN 1
These remains, which consist of a cranium without the mandible and three maxillary teeth, have no as-
sociated number and no provenience information. The cranium was not listed or described in the original 
osteology report (Bass ca. 1965).  Based on the available documentary evidence (described in the Project 
Background section above), it appears that this cranium is one of the two originally displayed at the Sioux 
City Public Museum and that it was added to the collection after the initial analysis, perhaps when Bass 
visited the museum to give a public talk on his findings on April 16, 1965. This cranium appears to be the 
one Bass is holding in a photograph accompanying a newspaper article about his presentation (SCJ 1965c).
Sharp orbital margins, a smooth glabella, short mastoid processes, and a relatively smooth occipital 
protuberance, despite the presence of an occipital bun, all suggest this individual was female. Cranial suture 
closure of the vault indicates an age of 28 to 44 years, while the lateral-anterior score suggests a range of 
29 to 54 years. Based on slight to moderate dental wear on the three molars present, the individual is more 
likely on the lower end of the range, a young to middle adult.
Ancestry was evaluated based on cranial morphology and cranial metrics. The elliptical shape of the 
palate and the slight projection of the zygomatics both indicate Native American ancestry. When the indi-
vidual’s cranial metrics (Table 4) were entered into FORDISC and compared with those of White and Na-
tive American females in the Forensic Data Bank, the individual was found to be closest to Native Ameri-
can (cross-validation 96.7%, posterior probability 1.00), though the typicality numbers were low. Using 
Howells’ data, this individual was compared with Arikara females and White females from the nineteenth 
and twentieth centuries. The individual was found to be closest to Arikara females (cross-validation 88.9%, 
posterior probability 1.00), though the typicality probabilities were again low.
The three teeth present are the maxillary first molars and left second molar (Tables 26 and 27). All other 
maxillary teeth appear to have been lost postmortem, and the mandible is not present. No carious lesions, 
enamel defects, or calculus deposits are present on the three molars. The right first and left second molars 
exhibit very little dental wear; the left first molar is slightly more worn.
No pathological bone was observed. One deep arachnoid fovea has perforated the cranial vault, but this 
puncture was due to postmortem erosion of the ectocranial surface of the right parietal. Other taphonomic 
damage includes accidental and intentional alterations. Strong green copper salt staining is present on the 
right mastoid, indicating contact with a copper object not present in the collection. Some accounts of the 
excavation state that individuals were found with earrings (SCJ 1958d), so this stain could be the remnant 
of jewelry once associated with this individual. A small, fainter green stain is present on the left parietal, 
close to obelion. The posterior margin of the foramen magnum appears to have been shaved off or ground 
down post-excavation. This alteration could be related to the method by which the cranium was displayed 
in the museum.
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Table 26. Dental Inventory, 13WD216, Individual Unknown 1
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 5
RM2 5
RM1 2 1 2 2 1
RP2 5
RP1 5
RC 5
RI2 5
RI1 5
LM3 5
LM2 2 1 2 2 1
LM1 2 3 5 4 3
LP2 5
LP1 5
LC 5
LI2 5
LI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas           
coalesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
Table 27. Dental Metrics (mm), 13WD216, Individual Unknown1
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM1 10.4 11.4 7.6 10.9
LM2 10.2 11.6 7.4 10.3
LM1 10.4 11.6 7.5 10.5
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COMMINGLED REMAINS
Extra elements and bone fragments were found stored with Individuals 7B, 7C, 8A, 8B, V, W, Y, and 
Z. These fragments were determined not to belong to the designated individuals based on duplication of 
elements, differences in developmental stage or morphology, differences in preservation, or lack of appar-
ent association (e.g., the foot phalanx stored with the isolated mandible). The commingling of remains was 
likely due to the careless re-packing of the materials prior to shipment to Dr. Bass in 1965. Some of the 
commingled elements likely originated from the designated individuals, but cannot be re-associated due to 
lack of articulation. Other elements may represent the scattered remains that were left behind when several 
of the graves were looted in 1958. 
The commingled remains, separated by element, are presented in Table 28. The minimum number of 
individuals represented by these remains is three, including two adults (2 left ulnae, 2 right calcanei) and 
one child under the age of 14 years. However, because it is possible that all of these elements could belong 
to the 11 designated adult individuals and the 11.0-12.5-year-old child, the commingled remains do not 
increase the minimum number of individuals for the whole collection.
Two features of note were observed on commingled elements. The right lateral incisor incorrectly glued 
into the maxillary socket of Individual Z exhibits shoveling (ASUDAS score=4) and an interruption groove 
(ASUDAS score=4). The left ulna stored with Individual 8B exhibits sclerotic periosteal bone apposition on 
the surface inferior and anterior to the coronoid process of the semilunar notch. Slight lipping is also present 
on the anterior margin of the coronoid process.
Table 28. Commingled Remains, 13WD216
Element
Number of 
Fragments/ 
Specimens
MNE Left
MNE 
Right
MNE 
Midline
MNE 
Unsided
Cranium/mandible 8 1 1
Maxillary teeth 1 1
Axis 1 1
Lumbar vertebrae 1 1
Ribs 2-12 1 1
Radius 1 1
Ulna 2 2
Carpals 7 3 4
Metacarpals 10 5 5
Hand phalanges 16 1 1 14
Hand phalanges (subadult <14 yr) 1 1
Patella 1 1
Fibula 1 1
Talus 1 1
Calcaneus 3 1 2
Metatarsals 8 1 6 1
Foot phalanges 6 6
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Osteological Summary
Twelve distinct individuals were identified among the human remains in the collection from 13WD216, 
the South Ravine Burial Site (Table 29). These individuals include a child 11.0 to 12.5 years old, an ado-
lescent female 17 to 18 years old, three young adult males, one young adult female, three young-to-middle 
adult females, a middle adult male, and two middle adult females. Ancestry could be determined for eight 
of these individuals, based on cranial and dental morphology and on cranial metrics processed using the 
FORDISC software. Four adult females were found to be Native American. A young adult female and a 
young adult male have African ancestry, though likely with Native American and/or Euroamerican admix-
ture. One young adult male and the 11.0- to 12.5-year-old child were determined to be White.
Pathological observations include a healed rib fracture, spondylolysis, periosteal new bone formation, 
degenerative joint disease, and dental caries. Enamel hypoplasias were observed on the teeth of three out 
of five individuals with complete or partially complete dentition. Bone changes at muscle attachment sites 
and accessory articular facets are evidence of habitual strenuous activity undertaken by the young man 
designated Individual 8A.
Table 29. Sex, Age, and Ancestry for Individuals Recovered from 13WD216 in 1958
Bass 1965 
Designation
Sex Age Ancestry/Basis Cranial remains?
Postcranial 
remains?
Individual 7A Male Middle adult Indeterminate/postcranial only No Yes
Individual 7B Male Young adult White/facial and dental morphol-ogy Yes Yes
Individual 7C Indeterminate 11-12.5 years White/dental morphology Yes Yes
Individual 8A Male Young adult Indeterminate/postcranial only No Yes
Individual 8B Male Young adult
Native American with White or 
Black admixture/FORDISC and 
dental morphology
Yes Yes
Individual T Female Young-middle adult Native American/FORDISC Yes No
Individual V Female 17-18 years Indeterminate/only a few cranial fragments present Yes Yes
Individual W Female? Middle adult Indeterminate/mandible only Yes No
Individual X Female Middle adult Native American/FORDISC and facial morphology Yes No
Individual Y Female
Young-middle 
adult
Native American, possibly with 
admixture/FORDISC
Yes No
Individual Z Female Young adult
Black with admixture/facial and 
dental morphology Yes No
None (Un-
known 1)
Female
Young-middle 
adult
Native American/FORDISC and 
facial morphology Yes No
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Conclusion
Osteological evidence from the human remains recovered from 13WD216 supports the hypothesis that 
the burial ground was used by the historically documented, mixed Native American, Euroamerican, and 
African American community living in the general vicinity of the site in the mid-nineteenth century. The 
atypical age-at-death profile of this collection—which lacks infants and old adults, and consists entirely of 
individuals in the prime of life—may be due to the incomplete excavation of the burial ground, resulting in 
a skewed sample. Alternatively, the age profile might be the result of differential disposal of the dead (i.e., 
different treatment based on the age of the deceased) or might accurately reflect the demographics of the 
transient population centered around Traversie’s campground and Thompson’s trading post. 
Based on his statements to the press, it is clear that Ruppé believed he had excavated all the burial 
features in the cemetery (SCJ 1958c, 1958d). However, the extent of his investigation is unknown, and it 
is unlikely he would have been able to detect graves that were not contiguous with the rows of excavated 
burials. The fact that one of the excavated graves contained disarticulated remains (Burial 4 in Figure 2) 
suggests this area may have been used for the interment of remains from the Native American funerary scaf-
folds reported along the same bluff line, as well as for European-style, coffined burials.
The earliest usage of this burial ground for coffined interments cannot predate the settlement of the area 
by Euroamericans (and African American John Brazo) in 1839 (Norris and Clark 1890:50-51). Based on 
the presence of Prosser buttons, at least some of the graves postdate 1841. Though square cut nails provide 
an absolute end date of 1900 for usage of the cemetery, it is unlikely that burials continued up to the turn 
of the twentieth century. If the cemetery had been inactive for fewer than 60 years, local residents would 
probably have remembered its existence when the graves were disturbed in 1958. The active period of the 
cemetery likely ended in the 1860s, by which time the community that utilized the cemetery had apparently 
dispersed. Though only one of the original French-Native American families in the vicinity of the cemetery 
is listed as still living in the area in the 1860 Federal Census, a total of 31 “half-breeds” and two “Indians” 
are enumerated on the Sioux City Township pages. By the time of the 1870 census, just one “Indian” and 
one “half-breed” are listed in 167 pages of records for the area. The presence, then, of a coffin with later 
nineteenth-century coffin handles (1865-1880s) may be attributed to an isolated later usage of the cemetery, 
perhaps to inter an individual alongside previously-buried family members.
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Human Remains from Fayette County, Iowa
Jennifer E. Mack
A cranium and humerus were sent to the University of Iowa in 1977 by the police depart-
ment in Fayette, Fayette County, Iowa. These elements represent a middle-aged Euroamer-
ican male with poor dental health, mild degenerative joint disease, and unusual cranial 
morphology that may be pathological in nature. The precise provenience of these remains 
is unknown.
Introduction
On January 2, 1977, the Fayette Police Department (P.D.) sent a human skull and humerus to the Univer-
sity of Iowa Department of Anthropology for analysis. The police did not include information concerning 
the provenience of the remains or how the remains came to be in their possession. Initial analysis identified 
the individual as likely Native American and implied that the remains were greater than 150 years old. A 
report to this effect was sent to the Fayette P.D., and the remains were transferred to the OSA. In 1981, 
Dr. Fisher, the OSA anthropologist, contacted the Fayette P.D. again to inform them that he disagreed with 
his colleague’s opinion of the age of the remains. Based on the weight of the remains and the retention of 
organic content, he believed the bones could not be more than 50 years old. Given this indication that the 
remains night be of medicolegal, rather than archaeological, significance, Dr. Fisher suggested that they 
should be returned to the police (UI, OSA 1977).
There is nothing in the project file to indicate any reply from the Fayette police. In January 2018, the 
Fayette P.D. was contacted for further information, but the responding officer stated that all old case files 
had been destroyed in a flood a few years before. No one currently working in the department was there 41 
years ago when the remains were discovered. A search of the local newspapers, The Union and the Fayette 
Leader, from 1976 to 1977, found no references to the discovery of skeletal remains. 
At the time of their discovery, the remains did not fall under the jurisdiction of the Office of the State 
Archaeologist (OSA), as they were probably not yet 150 years old. Forty-two years later, at the time of the 
current publication, many individuals who died during the pioneer period in Iowa are now the responsibility 
of the OSA.
Osteological Analysis
The human remains consist of a complete cranium without the mandible and a complete right humerus 
(cranial and postcranial metrics found in Tables 1 and 2). Though cleaned previously, the remains have 
small pieces of roots and soil still adhering, presumably from their burial context. The bones are very well 
preserved. The smooth texture of the cortical surface at midshaft on the humerus and on the posterior por-
tions of the parietals indicates retention of the organic content of the bone. The elements do not have the 
“chalky” texture often observed on bones recovered archaeologically. A postmortem perforation of the 
right parietal caused a fragment of bone to hinge endocranially rather than to break cleanly, an indication 
of the presence of collagen in the bone when this relatively recent damage occurred. The cortical surface 
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of the frontal has exfoliated, and the bone appears bleached and weathered, as if this part of the cranium 
was exposed in situ for some time before the remains were removed. A long, shallow postmortem scratch 
appears to be modern damage which, like the parietal puncture, was probably associated with the discovery 
and removal of the remains. The overall preservation of the remains is similar to that observed by the author 
during the excavation of a cemetery used from the 1880s to the 1930s.
Most of the observable sexually dimorphic traits indicate this individual was male. The cranium exhibits 
prominent brow ridges, prominent nuchal lines, an inion hook, and broad, though short, mastoid processes. 
The orbital margins are sharp to intermediate, but the sex of the individual is still considered probably male. 
Cranial suture closure places this individual between 28 and 56 years. Antemortem tooth loss and degenera-
tive joint disease suggest the individual’s age does not fall in the lower part of this range; he was likely a 
middle or old adult.
Biological affinity was determined through morphological observation and use of the FORDISC pro-
gram. Observed features include a high, narrow nasal bridge, narrow nasal aperture, pronounced nasal 
spine, slight nasal sill (damaged postmortem), parabolic palate, and receding zygomatics, all of which 
indicate a White individual. The orbits are nearly square in shape. FORDISC results were fairly clear. 
When the cranial metrics of this individual were compared with those of twentieth century White males 
and females and Native American males and females in the Forensic Data Bank, the individual was found 
to be closest to White males, with a cross-validation of 85.9%, posterior probability of 0.684, and good 
typicality probability numbers.  When more appropriate comparative populations were used—Arikara and 
nineteenth century White males—the individual was again found to be closest to White males, with 97.9% 
cross-validation and posterior probability of 1.0. The typicality probabilities are not as good, however, and 
the measurement checks show that 11 out of 17 measurements are lower than the group means. It is possible 
that the individual had an unusually small head for a male. 
None of the observed characteristics of the humerus exclude it from belonging to the same individual as 
the cranium. Both elements exhibit the same level of preservation and the same coloration. Both represent 
adults and both exhibit the same mild expression of degenerative joint disease. FORDISC found the hu-
merus to be most likely male. Stature is estimated to be 178.6 cm +/- 4.05 cm (5’ 8 ¾” to 6’). 
This individual suffered from poor dental health (see Tables 3-5 for dental inventory, pathology, and 
metrics). Only four maxillary teeth are present, with the right first premolar only represented by a broken-
off root.  Six teeth were lost antemortem and six lost postmortem. The teeth that remain—the left canine 
and second molar and the right third molar—have no carious lesions or enamel defects. Alveolar recession 
is evident from the length of root exposed on the remaining teeth and the presence of a line of calculus on 
the root of the right third molar. This recession may be related to periodontal disease or multiple previous 
abscesses.
The six teeth lost antemortem are the right second premolar and first and second molars and the left 
central incisor, first premolar, and third molar. The sockets of the left second premolar and first molar ex-
hibit evidence of abscessing in the form of buccal perforations, exaggerated by postmortem damage. The 
alveolus at the location of the lost left third molar is poorly healed, with woven bone indicating infection. 
The socket around the right third molar (still present) is enlarged, likely from infection which spread from 
the adjacent molars lost antemortem.
Mild to moderate degenerative joint disease was observed on both the cranium and humerus. Very slight 
lipping is present on the margins of the posterior third of both occipital condyles. Slight lipping is also pres-
ent on the anterior half of the lateral margin of both mandibular fossae. The lipping is more pronounced 
on the right fossa. The humerus exhibits slight lipping of the lateral and medial margins of trochlea, on the 
posterior surface only. Moderate lipping is present circumferentially on the humeral head.
A small bony exostosis is present on the left parietal, 19 mm superior to the midpoint of the squamosal 
suture. It measures 6 mm anteroposteriorly and 3 mm superoinferiorly, and projects less than 2 mm from the 
ectocranial surface. The bone is sclerotic, though rugged in texture. Its etiology is unknown.
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The cranium also exhibits abnormal bone formation that may be pathological or may be some sort of 
congenital variation. A curved, linear depression is present bilaterally (and almost symmetrically) on the 
posterior aspect of the parietals. This almost horizontal line, located 6 mm superior to lambda, extends 30 
mm left laterally from the sagittal suture and 35 mm right laterally. On the left parietal, the depression line 
then turns almost 90 degrees and extends anterosuperiorly another 35 mm. On the right parietal, the line 
curves laterally, turning less sharply before extending anterosuperiorly approximately 40 mm. The shape 
of the defect gives the impression of a well-healed depression fracture resulting from a kick to the head by 
a shod horse. This scenario seems unlikely, given the centered placement of the depression. There are no 
abnormalities on the endocranial surface in this region. Superior to the depression outline, within the “U” 
shape it creates, the ectocranial surface exhibits abnormal topography, primarily centered along the sagittal 
crest, but on the left parietal extending almost to the left arm of the depression outline. The bone surface is 
irregular and lumpy, creating an undulating surface rather than individual bumps. The bone texture in this 
area is normal and dense. It is possible that this irregular bone represents a very well-healed periosteal reac-
tion, but this cannot be determined with certainty. The morphology is somewhat reminiscent of an image of 
biparietal thinning from senile atrophy in Mann and Hunt’s Photographic Regional Atlas of Bone Disease 
(2005:49). However, the parietals of this individual do not appear to be abnormally thin.
The depression may be related to other morphological features of the cranium. A partially fused Inca 
bone is present, along with numerous small ossicles, and there is mild occipital bunning.
Summary
The remains transferred to the OSA from the Fayette Police Department represent a Euroamerican adult 
male, likely middle-aged. Stature was estimated to be between 5 feet 8 ¾ inches and 6 feet (174.55 cm to 
182.65 cm). The individual had poor dental health, with significant antemortem tooth loss and abscesses ac-
tive at the time of death. Slight degenerative joint disease was observed on the articular surfaces of both the 
cranium and the humerus. Unusual morphology of unknown etiology affected the ectocranial surface of the 
posterior halves of both parietals. The provenience of the remains is unknown, but roots and soil attached 
to the elements indicates they were removed from a burial context.
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Table 1. Cranial Metrics (mm), adult male, Fayette County
Cranial metric
Maximum cranial length 181
Maximum cranial breadth 135
Bizygomatic diameter 124
Basion-bregma height 140
Cranial base length 95
Basion-prosthion length 88
Maxillo-Alveolar breadth
Maxillo-Alveolar length 53
Biauricular breadth 118
Upper facial height 66
Minimum frontal breadth 93
Upper facial breadth 99
Nasal height 48
Nasal breadth 21
Orbital breadth L 38
Orbital breadth R 38
Orbital height L 34
Orbital height R 34
Biorbital breadth 90
Interorbital breadth 20
Frontal chord 110
Parietal chord 116
Occipital chord 97
Foramen magnum length 37
Foramen magnum breadth 31
Mastoid length L 27
Mastoid length R 28
Table 2. Postcranial Metrics (mm), adult male, Fayette County
Element Measurement Right
Humerus Max length 351
Epicondylar breadth 64
Vert diameter-head 52
Min diameter midshaft 20
Max diameter midshaft 23
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Table 3. Dental Inventory, adult male, Fayette County
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MAXILLA:
RM3 2 3 4 4 3
RM2 4
RM1 4
RP2 4
RP1 7
RC 5
RI2 5
RI1 5
LM3 4
LM2 2 2 2 2 2
LM1 5
LP2 5
LP1 4
LC 2 4
LI2 5
LI1 4
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas co-
alesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
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Table 4. Dental Pathologies, adult male, Fayette County
Tooth Calculus: Caries: Abscess:
Presence Location Number Type Type
MAXILLA:
RM3 slight buccal/distal 0 none
LM2 absent 0 none
LM1 buccal perforation
LP2 buccal perforation
LC absent 0 none
Table 5. Dental Metrics (mm), adult male, Fayette County
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MAXILLA:
RM3 9.1 11.1 6.5 11.0
LM2 9.8 11.1 6.9 10.5
LC 6.0 4.3 6.7
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Human Skull Representing a Medical School Cadaver Transferred 
by Resident of Cedar Rapids, Linn County, Iowa
Lara K. Noldner and Jennifer E. Mack
The human skull transferred to the OSA by a resident of Cedar Rapids, Iowa, is that of 
a medical school cadaver, possibly acquired by the resident’s grandfather while he was 
going to dental school at the University of Southern California. The cranium represents 
a Euroamerican, older adult male. The condition of and postmortem modifications to the 
remains support the resident’s claim that the individual was an anatomical specimen. The 
only pathology evident is an interproximal caries on the left lower first molar.
Introduction
On June 8, 2018, the OSA was contacted with the question of what to do with a human skull that had 
been handed down from a grandfather. The OSA Bioarchaeology Program director met with the resident 
of Cedar Rapids, IA, who made the inquiry on June 15, 2018 to examine the remains. Upon initial inspec-
tion it was clear that the skull was not Native American and that it had been an anatomical specimen for 
instruction.
The resident indicated that her grandfather had given the skull to her father, and that he passed it along 
to her. She also reported that the grandfather was formerly an oral surgeon, and that he most likely acquired 
the skull while attending dental school at the University of Southern California.
Osteological Analysis
The skull represents an older adult male (50+ years at death). The only elements present are a cranium 
and associated mandible. The entire maxillary alveolus is “reconstructed” with plaster, which could not be 
removed without damage to underlying bone. With the exception of the mandibular molars (firsts and sec-
onds) and left second premolar, the teeth present have been set in the wrong locations and are likely from 
another individual(s) entirely. Postmortem breakage of many tooth crowns does not allow for comparison 
of wear patterns for all the teeth, but the wear on the in situ lower molars is more advanced than teeth with 
intact crowns. The lower molars also do not occlude properly with upper teeth, and most anterior teeth of 
the mandible are incorrectly placed. Of note, though, is that the left second mandibular premolar and first 
molar (which are in situ) exhibit congruent notches interproximally that are likely from use of a pipe. Two 
of the upper anterior teeth exhibit severe caries, but these were not recorded in our database as they likely do 
not belong to this individual. The only pathology evident is an interproximal caries on the mesial aspect of 
the left mandibular first molar that has obliterated the majority of the crown and 1/4 of the tooth’s dentine.
Postmortem modifications to the skull indicate it was an anatomical teaching specimen. There is a circu-
lar hole at bregma that was drilled out, likely to hang the skeleton, and thereafter filled with plaster. Upon 
receipt of the skull, the mandible was still attached to the cranium with springs (which were subsequently 
removed). Additional, smaller drilled holes for articulation with the vertebrae occur on the occipital con-
dyles. The posterior aspect of the right zygomatic was removed with a saw and then appears to have been 
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reattached with wire. There are small drilled holes in both what remains of the zygomatic at the right eye 
orbit and on the portion projecting from the temporal. The removed segment is not present.
The facial region of the cranium exhibits a narrow nasal aperture, depressed nasion, large nasal spine, 
lack of prognathism, sloping orbits, and retreating zygomatics. Along with craniometrics (listed in Table 
1), this strongly suggests the individual is Caucasian. When the craniometrics were compared with those of 
White, Black, Hispanic, and Native American males in FORDISC’s Forensic Data Bank, the individual was 
found to be closest to White males (using the Stepwise option, Forward Wilks) with a cross-validation of 
72.7%, posterior probability of 0.549, and typicality probability based on chi-square of 0.047. Using How-
ells data, the cross-validation rates and posterior probabilities were much higher, classifying the individual 
as closest to 19th century White males. However, the typicality probabilities were not significant.
Summary
The skull transferred to the OSA on June 15, 2018 represents an older adult, Caucasian male. Modifi-
cations that consisted of drilled holes, plaster reconstruction of the maxillary alveolus, and the incorrect 
placement of commingled teeth all confirm that the skull was an anatomical specimen used for teaching. 
Although it is possible that the elements were acquired from the University of Southern California, the ex-
act origin of the individual is unknown. Because the individual is non-Native, these remains will be reposed 
at the OSA. 
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Table 1. Cranial Metrics (mm), adult cranium, Linn County, Burial Project 3358
Cranial metric
Maximum cranial length 183
Maximum cranial breadth 153
Bizygomatic diameter *
Basion-Bregma height 146
Cranial base length 104
Basion-Prosthion length *
Maxillo-Alveolar breadth 60
Maxillo-Alveolar length *
Biauricular breadth 135.5
Upper facial height *
Minimum frontal breadth 106
Upper facial breadth 115
Nasal height 54.5
Nasal breadth 24.74
Orbital breadth left 40.43
Orbital breadth right 42.71
Orbital height left 37.39
Orbital height 35.98
Biorbital breadth 103.92
Interorbital breadth 28.48
Frontal chord 119.86
Parietal chord 122
Occipital chord 98
Foramen magnum length 34.28
Foramen magnum breadth 28.05
Mastoid length left 34.47
Mastoid length right 31.82
Chin height 36.25
Height of the mandibular body left 38.27
mandibular_height_right *
Bigonial width 104.53
Bicondylar breadth 131.36
Minimum ramus breadth left 29.52
Minimum ramus breadth right 30.7
Maximum ramus breadth left 39.39
Maximum ramus breadth right 44.63
Maximum ramus height left 60
Maximum ramus height right 63
Mandibular length 83
Mandibular angle 116
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Human Remains Found in a House in St. Charles, Madison County, 
Iowa
Jennifer E. Mack and Nicole Geske
A human mandible recovered from a private residence in St. Charles, Madison County, 
Iowa, represents an adult, possibly male individual of unknown age or ancestry. The con-
dition of the remains and the level of dental wear suggest the mandible originated from 
an anatomical specimen and does not represent a prehistoric or historic period Native 
American.
Introduction
On October 20, 2010, junk removal company employees discovered a human mandible inside a closet 
in a house they had been hired to clean. A Special Agent from the Department of Criminal Investigations 
was called to the scene and was met by investigators from the Iowa Office of the State Medical Examiner 
(IOSME). A search of the residence found no additional human remains. The mandible was taken back to 
the IOSME and assigned case #10SME686. Drill-holes in the mandibular condyles suggested that the re-
mains were once part of an anatomical skeleton, and thus were not of medicolegal significance. The remains 
were transferred to the OSA-BP in January 2011 to determine whether or not the mandible represents a Na-
tive American individual (UI, OSA 2010).
Osteological Analysis
This adult mandible is complete and well-preserved, except for suspension holes drilled anteroposte-
riorly in each condyle. This modification, in addition to the ivory-like texture of the bones, suggests that 
mandible belongs to a processed anatomical specimen, rather than originating in a burial environment. Four 
permanent molars are present and two molars were lost antemortem (Tables 1 and 2). The remainder of the 
teeth were lost postmortem. The square shape of the chin and the prominence of the mental eminence sug-
gest the individual may have been male. Mandibular metrics are presented in Table 3.
Ancestry could not be determined based on the remains present. However, the condition of the bone 
indicates that the individual was chemically processed rather than buried. This processing, combined with 
the moderate dental wear, suggest this individual was not a prehistoric or historic-period Native American.
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Table 1. Dental Inventory, mandible, Madison County, Burial Project 2565
Tooth Presence
Attrition: Attrition- molars:
I, C, P Mes-buc Mes-ling Dis-ling Dis-buc
MANDIBLE:
LM3 2 1 1 1 1
LM2 4
LM1 2 3 3 3 3
LP2 5
LP1 5
LC 5
LI2 5
LI1 5
RM3 4
RM2 2 2 2 2 2
RM1 2 2 2 2 2
RP2 5
RP1 5
RC 5
RI2 5
RI1 5
Dental Inventory Key:
Presence
1 Present but not in occlusion
2 Present, development completed, in occlusion
3 Missing, with no associated alveolar bone
4 Missing, with alveolus resorbing or fully resorbed: antemortem loss
5 Missing, with no alveolar resorption: postmortem loss
6 Missing, congenital absence
7 Present, damage renders measurements impossible
8 Present but unobservable (e.g. teeth in crypts)
9 Unobservable
Attrition (I, C, PM) 
1 Unworn or small facets
2 Point or hairline of dentin
3 Dentin line of distinct thickness
4 Moderate dentin exposure, not resembling a line
5 Large dentin area with rim complete (two areas on premolars)
6 Large dentin area with enamel rim lost on one side (two areas           
coalesced on premolars)
7 Enamel rim lost on two sides (at least one side lost on premolars)
8 Complete loss of crown, no enamel remaining
9 Unobservable
Attrition (molars)  
0 Unobservable
1 Wear facets invisible or very small
2 Wear facets large, but cusps and surface features still evident
3 Any cusp in quadrant is rounded, but not flat
4 Quadrant is worn flat, but no dentin is exposed (except pinprick-sized)
5 Quadrant is flat, dentin exposed on ¼ of quadrant
6 More than ¼ of dentin is exposed, with enamel ring still complete
7 Enamel is found on only two sides of quadrant
8 Enamel on only one side of quadrant, but enamel is still thick
9 Enamel on only one side of quadrant and it is very thin
10 No enamel remaining. Wear extends below the cervicoenamel junc-
tion onto the root
Table 2. Dental Metrics (mm), mandible, Madison County, Burial Project 2565
Tooth Mesiodistal Buccolingual CEJ mesiodistal CEJ buccolingual
MANDIBLE:
LM3 10.0 8.4 8.5
LM1 9.2 9.6 8.7 8.8
RM2 10.6 9.3 8.8
RM1 9.2 8.4
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Table 3. Cranial Metrics (mm), mandible, Madison County, Burial Project 2565
Cranial metric Mandible
Chin height 29
Mandibular height L 28
Bigonial width 99
Bicondylar breadth 122
Minimum ramus breadth L 31
Minimum ramus breadth R 32
Ramus height L 60
Mandibular length 80
Mandibular angle 129
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A Human Cranium Found in Mills County, Iowa
Robin M. Lillie and Jennifer E. Mack
The human cranium discovered in a backpack in Mills County, Iowa, represents a middle-
aged to old adult Black male. The condition of the remains suggests the individual was 
prepared as an anatomical specimen. Antemortem tooth loss and mild degenerative joint 
disease are the only pathological conditions observed.
Introduction
In April 2014, road workers discovered a human cranium inside a backpack in a ditch near an unoccu-
pied residence in Malvern, Mills County, Iowa. A member of the property owner’s family, who no longer 
lives in Iowa, stated that the skull was likely taken from the house. As a child in the 1970s, he helped clean 
out the basement of a local school and was given a skull from an old teaching collection as thanks for his 
work. At the time, he was told that the bones came from “inmates from the turn of the century.”
The Mills County Sheriff’s Office contacted the Iowa Department of Criminal Investigations, which 
sent the cranium to the Iowa Office of the State Medical Examiner (IOSME). The cranium was assigned 
case #14SME239. Based on the family member’s narrative and the generally old appearance of the cra-
nium, the human remains were transferred to the OSA in May 2014.
Osteological Analysis
The cranium is nearly complete, with some postmortem damage. The right zygomatic arch is broken 
off, the inferior two-thirds of the nasal bones are absent, and there is damage to the maxillary alveolus. The 
mandible is not present. A postmortem crack extends superiorly from the posterior margin of the foramen 
magnum almost to the lambdoid suture. Illegible writing in pencil is present in several locations, including 
the frontal, the left temporal, and the left greater wing of the sphenoid. “PAUL” is written on the right zygo-
matic. Additionally, there are several red marks that appear to be made with crayon or a similar substance. 
Faint etching on the left half of the frontal appears to spell “Out” in blocky letters. The endocranial cortex 
has the ivory-like patina usually associated with preparation of anatomical specimens, and the cranium has 
an odor similar to that of formaldehyde. Grains of dust/dirt, small black hairs and wisps of possible vegeta-
tive matter, found mainly on the inferior and endocranial surface, resemble materials that settle over items 
stored in basements/attics/garages for long periods of time. The dirt does not appear to be soil from a burial 
context. Dark staining observed on the petrous pyramids, in the sinuses, and along the posterior margins 
of the maxillae may be the result of the deterioration of soft tissue that was incompletely removed from 
these areas. DUring analysis, a sliver of bone was removed from the damaged right zygomatic process us-
ing a rotary tool, and the freshly exposed bone surface was observed under UV light. The entire cut surface 
exhibited bluish-white fluorescence, indicating a postmortem interval of less than 150 years (Knight and 
Lauder 1969).
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Assessment of sex was based on cranial morphology. Prominent brow ridges, blunt orbital margins, a 
moderately large left mastoid process, and moderately prominent nuchal crest all suggest the individual was 
male. Age was determined based on cranial suture closure analysis, which yielded a result of 40 to 65 years.
Ancestry was evaluated based on cranial morphology and use of the FORDISC discriminant function 
program. The nasal root is narrow, very low, and ridged, and the nasal opening is moderately wide. The 
nasal spine was broken off postmortem. The right lower border of the nasal aperture is slightly guttered, 
though the left side is not. The individual does not appear to be prognathic, and the zygomas are slightly 
receding. Palate shape cannot be determined due to postmortem damage. Overall, most of the cranial fea-
tures are suggestive of African ancestry. Cranial metrics (Table 1) were entered into the FORDISC program 
and compared with data from the Forensic Data Bank as well as the cranial metrics collected by William 
Howells.  The results from the Forensic Data Bank calculations place the individual closest to Black males, 
with a cross-validation rate of 82%, a posterior probability of 0.999, and good typicality probabilities. 
When compared with Howells’ data, the results were not as strong. The individual was classified as clos-
est to nineteenth-century Black males, with a cross-validation rate of 90.2% and a posterior probability of 
0.897, but the typicality probabilities were high. It should be noted that all of the calculations excluded the 
maximum cranial breadth measurement, as this number was low for any of the reference populations and 
was the result of the individual having an abnormally narrow cranial vault.
No teeth are present with the remains. Postmortem damage to the maxillary alveolus prevents clear ob-
servations, but the thickness and rounded margin of the remaining bone at the location of the left premolar 
sockets suggests these teeth may have been lost antemortem. The maxillary incisors and canines appear 
to have been lost postmortem. The timing of the loss of the rest of the teeth cannot be determined, but the 
presence of coarse woven bone in the area of the left molar sockets suggests these three teeth may have 
been lost antemortem as well.
The only pathological finding, besides the antemortem tooth loss, is slight lipping on the occipital con-
dyles. The posterior half of the foramen magnum has a sharp ectocranial margin, likely due to enthesophytic 
development at the attachment for the posterior atlantooccipital membrane. 
The cranium exhibits several nonpathological morphological variations. The individual has a moderate 
occipital bun and an accessory condylar canal opening on the left side. One canal opening is located in the 
normal position within the condylar fossa, while the second is located on the posterior margin of the articu-
lar surface of the left condyle. Deep impressions from the blood vessels passing through the supraorbital 
notches are evident on ectocranial surface of the left and right portions of the frontal. On the left side, one 
of these impressions penetrates and exits the cortical bone, running superoposteriorly.  The individual ex-
hibits unusual morphology in the vicinity of glabella. A remnant of a metopic suture extends 7 mm superior 
to nasion. This suture appears to divide two small ossicles occupying the portion of the frontal above the 
frontonasal suture. The width of the two ossicles together is 15 mm. Due to the presence of the ossicles, the 
supraorbital tori are separated from one another, ending abruptly at the ossicle sutures rather than merging 
into a rounded ridge at glabella. This gives the frontonasal region a depressed appearance.
Summary
The human remains discovered in a backpack in Mills County, Iowa, represent a middle-aged to old 
adult Black male. The ivory-like patina of the ectocranial surface, the areas of soft-tissue staining, and the 
lack of grave soil suggest the cranium was a prepared anatomical specimen, which is consistent with the 
narrative provided by the person previously in possession of the remains. Though the narrative indicates the 
individual died around the turn of the twentieth century, the age of the remains cannot be verified. Antemor-
tem tooth loss and mild degenerative joint disease are the only pathological conditions observed.
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Table 1. Cranial Metrics (mm), adult cranium, Mills County, Burial Project 3015
Cranial metric
Maximum cranial length 187
Maximum cranial breadth 118
Basion-bregma height 128
Cranial base length 101
Basion-prosthion length 96
Biauricular breadth 115
Upper facial height 65
Minimum frontal breadth 102
Upper facial breadth 109
Nasal height 51
Nasal breadth 27
Orbital breadth L 39
Orbital breadth R 37
Orbital height L 36
Orbital height R 36
Biorbital breadth 30
Interorbital breadth 101
Frontal chord 105
Parietal chord 125
Occipital chord 83
Foramen magnum length 37
Foramen magnum breadth 31
Mastoid length L 28
Mastoid length R 25
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A Human Cranium from a Home in Tama County, Iowa
Robin M. Lillie and Jennifer E. Mack
A middle-aged to old adult male is represented by a cranium recovered from a private 
home in Tama County. Lack of soil and plant material indicates that the remains were not 
removed from a burial context. Postmortem modifications to the cranium indicate that it 
was used as an anatomical specimen. Ancestry of this individual is indeterminate.
Introduction
In 2013, the Tama County Sheriff’s Office received a report of a human skull in the possession of a 
private citizen in Tama County. The skull, which was previously kept in a home in Elberon, was moved 
to a house in Gladbrook after the resident’s recent suicide. The Tama County detective who collected the 
remains from Gladbrook was informed that the skull, along with other bones, had been in the possession 
of the family for many years and was referred to as “Uncle Ed.” The widow of the recently deceased man 
stated that she believed the skull had come from a school or some type of display. A person of unknown 
relationship to the family claimed that the remains were those of the recently deceased man’s uncle, who 
had supposedly been killed in action during an unspecified war.
The Tama County Sheriff’s Office sent the remains to the Iowa Office of the State Medical Examiner 
(IOSME), which assigned the case number 13SME279. The IOSME sent the remains to a forensic anthro-
pologist, Michael Finnegan, in Manhattan, Kansas. Dr. Finnegan reported that the remains appeared to be 
too old to be of medicolegal significance, and suggested the skull should be remanded to the Iowa Office of 
the State Archaeologist (OSA). The remains were sent to the OSA in June 2013 (UI, OSA 2013).
Osteological Analysis
The human cranium is completely skeletonized and clean, with no traces of adhering soil particles or 
plant roots. Though there is no soil staining, the ectocranial surface is light brown in color, rather than the 
bleached white of modern anatomical specimens. The remains are in excellent condition with only minor 
postmortem damage. The right zygomatic arch is incomplete; this portion was broken postmortem and was 
also cut with a saw during analysis for the purpose of UV fluorescence testing (Knight and Lauder 1969). 
Portions of the maxillary alveolus were slightly damaged postmortem. Additional postmortem alteration 
consists of three holes drilled through the cranium. One is located on the left portion of the frontal bone, 11 
mm superior and 15 mm lateral to nasion. The hole is approximately 3 mm in diameter and appears to have 
been produced using a modern drill bit. Each of the temporal bones has a similar drill hole. These holes 
are located in the center of the base of the zygomatic arch and are oriented superoinferiorly. The diameter 
of these mechanically drilled holes is also approximately 3 mm. The temporomandibular fossae exhibit 
another type of postmortem modification. Each fossa is completely obscured by a felt pad glued in place 
with a non-water-soluble adhesive. The presence of the drill holes in the temporal bones along with the felt 
pads is suggestive of artificial articulation of a mandible with the cranial remains. However, the mandible 
is no longer attached or present. The purpose of the drill hole in the anterior left frontal bone is unknown.
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Assessment of sex was based on cranial morphology. The supraorbital tori are pronounced, the mastoid 
processes are large, and the superior margins of the orbits are blunt. The external occipital protuberance is 
moderate in form, but muscle markings elsewhere on the cranium are pronounced. These characteristics are 
suggestive of a male individual. The only evidence available for estimation of age is cranial suture closure 
analysis, which produced an age range of approximately 35 to 55 years.
Ancestry was evaluated based on cranial morphology and use of the FORDISC discriminant function 
program. Ancestry of the cranium was indeterminate based on morphological features. The nasal root is low 
and only slightly ridged, the nasal opening is intermediate, and the nasal spine was broken postmortem. The 
right lower border of the nasal aperture exhibits a sill, while the left side is slightly guttered. The individual 
does not appear to be prognathic, and the zygomas are slightly receding. The palate is somewhere between 
parabolic and rounded in shape. Cranial metrics (Table 1) were entered into the FORDISC program and 
compared with data from the Forensic Data Bank as well as the cranial metrics collected by William How-
ells. Results of these analyses were inconclusive. The cranium from Tama County could not be confidently 
classified into any of the reference populations. A weak result placed the individual closest to Hispanic 
males in the Forensic Data Bank population, and closest to Santa Cruz males (Chumash tribe, California) 
among the Howells populations. Dr. Finnegan’s forensic report states the cranium exhibits both Mongoloid 
and Caucasoid features. It is possible that this individual had mixed ancestry.
Only one tooth is present in the maxillae, the left first premolar, which is glued in place. Most of the 
other teeth were lost postmortem. A small amount of reddish glue at the location of the right first molar sug-
gests that the tooth was present at some point in recent years. The other right molars were either lost shortly 
before death, or were in danger of being lost, due to severe abscessing which destroyed the buccal portion 
of the alveolus of the second and third molars, as well as the distal half of the first molar socket. Periapical 
abscessing is also evident in the sockets of the left canine and first premolar, again with destruction of the 
buccal alveolus beyond a simple perforation. The affected area measures 13 mm in diameter. The only tooth 
present, the left first premolar, exhibits heavy dental wear with dentin exposure, which is atypical for mod-
ern American populations. The wear on the distal half of the occlusal surface is flat, while the mesial half of 
the surface exhibits angled wear. The clear dividing ridge between the two halves suggests the possibility 
that the mesial wear was caused by habitual use of a smoking pipe (Lillie and Mack 2013). 
Other than poor dental health, no pathological conditions were observed. Nonmetric traits of note in-
clude an incomplete, and now partially fused, Inca bone, and incomplete pterygospinous bridging.
Summary
The cranium recovered from a private home in Tama County, Iowa, represents a middle to old adult 
male with poor dental health. The individual was likely of mixed ancestry or belonged to a population not 
represented in the data available in the FORDISC discriminant function program. The lack of soil and plant 
material indicates the individual was not removed from a burial environment or archaeological context. 
This evidence, combined with the preparations for the articulation of the mandible, suggests the skull was 
part of an anatomical study specimen. The UV fluorescence test performed by forensic anthropologist Mi-
chael Finnegan produced inconclusive results, indicating that while the remains are not recent enough to be 
of medicolegal interest, they might be fewer than 100 years old. 
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Table 1. Cranial Metrics (mm), adult cranium, Tama County, Burial Project 2895
Cranial metric
Maximum cranial length 170
Maximum cranial breadth 150
Bizygomatic diameter 134
Basion-bregma height 129
Cranial base length 94
Basion-prosthion length 96
Maxillo-Alveolar length 55
Biauricular breadth 128
Upper facial height 68
Minimum frontal breadth 96
Upper facial breadth 105
Nasal height 48
Nasal breadth 23
Orbital breadth L 42
Orbital breadth R 42
Orbital height L 32
Orbital height R 32
Biorbital breadth 95
Interorbital breadth 21.5
Frontal chord 106
Parietal chord 100
Occipital chord 100
Foramen magnum length 37
Foramen magnum breadth 30
Mastoid length L 25
Mastoid length R 27
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Human Remains from the Collections of the Defunct Coe College 
Museum, Cedar Rapids, Linn County, Iowa
Jennifer E. Mack
Human remains discovered in the collections of the former Coe College Museum, in Cedar 
Rapids, Linn County, Iowa, were found to originate from four proveniences. The remains 
from Blood Run (13LO2) are reported elsewhere. The remainder of the skeletal material 
was collected from an unidentified burial cave in Hawaii, an unidentified mound in Dela-
ware County, Indiana, and a mound in Jo Daviess County, Illinois, likely Crooked Slough 
Mounds (11JD341). Two adults and an adolescent are represented by the remains from Ha-
waii. Two adolescents or young adults and an older adult are represented by the remains 
from Indiana. The remains from Illinois include at least two adults and an infant.
Introduction
In 2005, planned renovations of Stuart Hall, on the campus of Coe College in Cedar Rapids, Linn Coun-
ty, Iowa, led to the discovery of four boxes of human remains in the collections of the defunct Coe College 
Museum, also known as the Bert H. Bailey Museum. Coe College loaned these remains to the OSA in 2012 
and requested assistance with NAGPRA compliance (UI, OSA 2005). Based on handwritten accession 
cards and notes, the remains appear to have originated from four different locations. The skeletal materials 
in the first box were excavated from the Blood Run National Historic Landmark (13LO2). Analysis of these 
remains is presented in a separate report on Blood Run (pages 11-15, this volume). 
The second box of remains is labelled, in cursive handwriting, “Human Bones from Burial Cave/ Ha-
waii/Presented by Prof. Risser Patty/Summer 1917.” The exact provenience of the remains and agency of 
removal are unknown, as this professor was not involved in archaeology in any official capacity. Harry 
Risser Patty was a professor of Voice at Coe College from 1914 to at least 1917. 
The third box of remains contains an accession card which reads “COE COLLEGE MUSEUM NO. 
2106/NAME Flattened Tibia/LOCALITY From a mound in Del. Co. Ind.” The described pathological tibia 
is present in the box along with 23 other elements. Based on the coloring, condition, and level of preserva-
tion, these additional elements are believed to have the same provenience as the tibia. “Del.” is interpreted 
as Delaware County, Indiana, which has numerous identified mound sites.
A letter and two handwritten tags identify the human remains in the last box as having been excavated 
from a mound in Illinois in 1890 and 1891. The letter, written by W.H. Jordan, a Coe College student and 
secretary of the Coe College Young Men’s Christian Association, describes the excavation that took place 
on August 4, 1890. A trench was dug radiating from the center to the north side of a mound which Jordan 
estimated to be 40 feet in diameter and 8 ½ feet high, the largest of six mounds in the group. The skeletal 
remains were found at a depth of approximately seven feet, with a layer of limestone above and below. 
Jordan believed the arrangement of elements indicated two individuals, both buried in a seated position. He 
specified that no artifacts were found with the remains. Based on the number and size of the mounds and the 
description of the location (southwest of Galena, opposite Bellevue, Iowa), it is likely that the site Jordan 
excavated was Crooked Slough Mounds (11JD341) in Jo Daviess County, Illinois.
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Osteological Analysis
REMAINS FROM HAWAII
The materials from the burial cave in Hawaii consist of a woven grass lauhala mat and five incomplete 
but well-preserved long bones (Table 1). Four of the elements represent adult individuals. A right and left 
fibula pair, complete except for the proximal epiphyses, represent a single individual. The proximal two-
thirds of a left fibula shaft represents an additional individual. A gracile left ulna, with the distal epiphysis 
absent, could belong to either individual, or might represent a third. 
The partial left fibula exhibits periostitis. New bone growth is present over almost the entire surface of 
the shaft, but has been extensively remodeled. The width of the shaft appears expanded, particularly near 
midshaft. An enlarged nutrient foramen is present, with a channel or vessel impression leading to it.  Exten-
sive recent rodent gnawing is present on the shaft of the other left fibula in the collection.
An adolescent is represented by the fifth long bone in the collection, a right radius with the distal 
epiphysis unfused and absent. Fusion of the proximal epiphysis was almost complete at the time of death, 
indicating an age of 12 to 18 years. Given the adult size of the element, the individual’s age likely falls in 
the higher end of the range. 
The minimum number of individuals (MNI) from the burial cave collection is three, including two 
adults of unknown age and sex and one adolescent.
Table 1. Commingled Remains, Hawaii, Burial Project 1934
Element Number of Fragments/ 
Specimens
MNE Left MNE Right
Radius 1 1
Ulna 1 1
Fibula 3 2 1
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REMAINS FROM DELAWARE COUNTY, INDIANA
Skeletal remains in this collection include 23 elements. Preservation is excellent, though portions of 
some elements are absent. The MNI for these remains is three, including two adolescent or young adults and 
one adult of unknown age and sex. Two large mammal (bison or cow) tibia shaft fragments were included 
with human remains. 
Individual 1
Five vertebrae, a sacrum, and a pair of os coxae were found to articulate. The vertebrae include the 
twelfth thoracic and four lumbar vertebrae. The smallest lumbar vertebra articulates with the twelfth tho-
racic, and the largest lumbar vertebra articulates with the sacrum. It is possible that the individual had only 
four lumbar vertebrae. The left and right os coxae articulate with the sacrum and are identical in morphol-
ogy and size.
The thoracic vertebra exhibits almost complete fusion of the epiphyseal rings and partial fusion of the 
epiphysis of the spinous process, indicating an age of 14 to 23 years. The annular rings of the lumbar ver-
tebrae exhibit lines of recent fusion, as do the epiphyses of the spinous processes, suggesting an age of 18 
or greater. The first and second sacral centra are not fused together, and it appears that the third centrum 
was not fused to the second. Two lines of recent fusion are visible on left auricular surface area, the fusion 
of the left ala to the lateral portion of the second sacral segment and the fusion between the lateral portions 
of the second and third sacral segments. These articulations usually begin to fuse between 12 and 14 years. 
The epiphyseal ring of the first sacral vertebra was not finished fusing at the time of death. The damaged 
auricular surface areas on both sides of the sacrum appear unfused, indicating the individual is 25 years or 
younger. The iliac crests are partially fused, and the ischial tuberosities are almost completely fused, indi-
cating an age of 17 to 22 years. Overall, epiphyseal fusion indicates an age of 18 to 22 years. 
Individual 1 was evaluated as a possible male, based on the narrow shape of the reconstructed pelvis; the 
sciatic notch is ambiguous and the pubic bone is absent. No pathologies were observed.
Commingled Remains
Fifteen additional elements were found with the remains listed above. Of these, nine exhibit characteris-
tics suggesting an age approximately the same as that of Individual 1, including remnant lines of epiphyseal 
fusion and open cranial sutures. However, because these elements cannot be directly articulated with the 
pelvic girdle identified as Individual 1 and because there are two distinct individuals exhibiting youthful 
characteristics in this collection, the additional adolescent/young adult elements are listed in the com-
mingled remains, along with the six clearly adult elements in the collection (Table 2).
The commingled cranial remains consist of two frontal bones, two parietals, and a mandible. One frontal 
represents a middle aged to old adult, based on the nearly obliterated coronal suture. The second frontal is 
adult-sized but has completely open coronal, fronto-zygomatic, and sphenofrontal sutures, suggesting an 
adolescent or young adult. Five faint lines of writing and a possible sixth line, which may be a signature, 
are visible on the ectocranial surface of the frontal. The writing is illegible, even under an alternative light 
source, except for the word “death” in the fourth line. Two small suspension holes have been drilled, ap-
proximately 15 mm superomedial to the temporal lines. The parietals, a left and right, articulate with one 
another. The coronal, sagittal, and lambdoid sutures are open, again indicating an adolescent or young adult. 
However, the parietals do not articulate with the open sutures of the frontal, and thus represent a second 
young individual. The mandible is broken near the symphysis, but both halves are present and the bone is 
nearly complete, despite evidence of rodent gnawing and the possible recent tool marks on the left coronoid 
process. The lack of antemortem tooth loss suggests the individual may have been a young adult. Based 
on the shape of the alveolar sockets, it appears that the third molars had erupted before the time of death. 
No teeth are present, all having been lost postmortem. The right first premolar socket is rotated 45 degrees. 
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The remainder of the elements represent the postcranial skeleton (metrics found in Table 3). A single 
vertebra is present, an eleventh thoracic. Incomplete left and right scapulae are present. The right scapula is 
shorter than the left, and has slightly different morphology, indicating the two are probably not a bilateral 
pair. The right radius in the collection exhibits the faint remnant of a fusion line for the distal epiphysis, 
indicating the individual was an older adolescent or young adult. Two ulnae, left and right, are present. 
Though the left ulna is 5 mm shorter than the right, they are morphologically identical, and represent a 
bilateral pair. The right ulna articulates well with the radius. These three upper limb elements represent an 
older adolescent or young adult, which may or may not be Individual 1.
The left femur retains a line of fusion on head. The lesser trochanter is either unfused or has unusual 
morphology, as it does not project very far from the shaft. If the epiphysis was in the process of fusing at 
the time of death, the individual is younger than 19 years old. The femoral head fits well in the acetabulum 
of Individual 1, but the articulation is not definitive. Furthermore, the femoral measurements fall in the 
range for females (Bass 1995), while the pelvis of Individual 1 is morphologically male. This femur ap-
pears to fit with the left tibia present, but this articulation is also uncertain. The left and right tibiae pair are 
nearly identical in size and morphology. The right tibia retains a remnant of a fusion line on the proximal 
epiphysis, suggesting the tibia pair belongs to an older adolescent or young adult. Though the epiphyses are 
absent, the second right tibia (described as “flattened” on the accession card), appears to be adult, based on 
the texture of the cortical surface.
Pathology
The ridged appearance of endocranial surface to either side of the frontal crest of the adult frontal sug-
gests the early stages of hyperostosis frontalis interna, with very little bone apposition before death. This 
individual also has a button osteoma (12 mm diameter) near the right half of the coronal suture. Another 
exostosis is present at the terminus of the left temporal line, crossing the coronal suture. This bone growth 
is similar in appearance to the button osteoma but is elongated, with a maximum length of 31 mm and 
maximum width of 15 mm. Small enthesophytes are present on the left temporal lines, the attachment for 
the temporalis muscle.
The adolescent/young adult frontal exhibits well-healed cribra orbitalia bilaterally. The parietals exhibit 
ectocranial microporosities around the posterior half of the sagittal suture and the right half of the lamb-
doidal suture. This may represent some type of healed periosteal reaction, though no bone apposition is 
evident. There is no thickening of the vault to suggest porotic hyperostosis. Many small vessel impressions 
were observed on the endocranial surface, but these do not appear to be pathological.
On the mandible a small amount of periosteal bone growth was observed on the buccal surfaces of the 
sockets for the left canine and premolars. The woven appearance of the bone in the second and third molar 
sockets (and the alveolus posterior to the third molar socket) may be due to recent eruption of the third 
molars.
The thoracic vertebra is very light for its size, and postmortem erosion of the thinned cortex has exposed 
sparse trabeculae. The centrum appears slightly compressed, and porosity was observed on the transverse 
processes and spinous process.
The right radius has a possible well-healed fracture of the distal shaft. On the posterior surface, an 
elongated, slightly raised area oriented distolateral-proximomedially crosses the interosseus crest and ter-
minates on the anterior surface in a raised oval-shaped area with a maximum dimension of 22 mm. These 
features can be palpated more than seen.
As described on the accession card, the adult tibia appears flattened mediolaterally, with a minimum 
transverse diameter of 18 mm. Though the narrow width falls outside the normal range, this morphology 
does not appear related to pathology or taphonomic damage.
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Table 2. Commingled Remains, Delaware County, Indiana, Burial Project 1934
Element
Number of 
Fragments/ 
Specimens
MNE 
Left
MNE 
Right
MNE 
Midline Age Range
Cranium 1 1 Old adult
Cranium 3 2 Older adolescent- young adult
Mandible 1 1 Young adult?
Thoracic vertebrae 1 1 Adult
Scapula 2 1 1 Adult
Radius 1 1 Older adolescent- young adult
Ulna 1 1 1 Older adolescent- young adult
Femur 1 1 Older adolescent- young adult
Tibia 1 1 Adult
Tibia 2 1 1 Older adolescent- young adult
Table 3. Postcranial Metrics (mm), commingled remains, Delaware Co., Indiana, Burial Project 
1934
Element Measurement Left Right
Radius Max length 231
A-P diameter midshaft 11
Med-Lat diameter midshaft 15
Ulna Max length 245 250
A-P diameter  11 10
Med-Lat diameter 15 16
Physiological length 216 221
Min circumference 35 35
Femur Max length 409
Bicondylar length 401
Epicondylar breadth 69
Max diameter-head 41
A-P subtrochanteric diam 23
Med-Lat subtrochanteric diam 31
A-P diameter midshaft 25
Med-Lat diameter midshaft 24
Midshaft circumference 79
Tibia Length 330
Max prox epiph breadth
Max distal epiph breadth
Max diam nutrient foramen 37
Med-Lat diam nutrient foramen 21 20
Circumference-nutrient foramen 93
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REMAINS FROM JO DAVIESS COUNTY, ILLINOIS, POSSIBLY 11JD341
The skeletal remains from Jo Daviess County include 56 identifiable elements or large fragments and 
more than 20 unidentifiable fragments 5 mm in diameter or greater (Table 4). The remains arrived at the 
OSA with rodent nesting materials mixed in. The MNI for this collection is three, including two adults of 
unknown age and sex and an infant.
Adult Commingled Remains
Two individuals are represented by the cranial fragments in the collection. Though there are no dupli-
cated landmarks, the two temporals exhibit differences in size and morphology. The only tooth present 
is a loose mandibular left second molar with significant wear but no dentine exposed. The only complete 
long bone is a gracile left radius with a maximum length of 203 mm, sagittal midshaft diameter of 10 mm, 
and transverse midshaft diameter of 12 mm. The remainder of the elements are fragmented except for the 
patella, metacarpals, tarsals, and some metatarsals. Because these elements are relatively complete, some 
specimens can be grouped. The right and left patella are similar enough in size and morphology to form a 
bilateral pair. A right second metatarsal articulates with a third metatarsal, and a right talus articulates with 
a calcaneus.
Subadult Remains
Only one subadult element, a femoral shaft fragment, was identified in this collection. The fragment was 
compared to femora from individuals aged 0.5 to 1.5 years, 1.0 to 2.0 years, and 2.5 to 3.5 years. Based on 
general size, the individual represented by the fragment is estimated to be 1.0 to 3.0 years old. 
Pathology
A small, oval-shaped exostosis is present in the left mandibular fossa, measuring 6 mm anteroposteriorly 
and 4 mm mediolaterally. This bony knob projects approximately 1.2 mm from the original surface.  
Degenerative joint disease ranging from slight to severe was observed on several elements. The axis 
exhibits very slight lipping on the margins of the superior and inferior articular facets, with slight expan-
sion of the articular surfaces. Slight osteophyte formation is present on the inferior posterior margin of the 
centrum. A left second metatarsal exhibits very slight lipping on the lateral articular surfaces. The articulat-
ing set of right tarsals exhibit severe degeneration of the talocalcaneal joint. Large osteophyte formations 
are present on all observable margins of the posterior calcaneal surface of the talus, with expansion of the 
articular surface to approximately 1.5 times normal size. The anterolateral half of the articular surface ex-
hibits coalesced porosity and remnants of eburnation (damaged postmortem). The posterior talar surface of 
the calcaneus exhibits irregular lipping on all margins, with expansion of the articular surface both antero-
laterally and posteromedially. The anterolateral half of the articular surface exhibits coalesced porosity. It 
is possible that this joint degeneration was post-traumatic, as only very slight lipping was observed on the 
talar head and on the anteromedial margin of the trochlea. Enthesophytes are present on the medial surface 
of the calcaneus body, inferior to the sustentaculum tali. Enthesophytes were also observed on the superior 
borders of both the left and right patellae.
Evidence of periostitis was observed on three long bones. On the right ulna, well-healed, sclerotic peri-
ostitis is present on the posterior surface of the interosseous crest, extending the entire length of the shaft 
portion present.  A slightly raised oval-shaped area on the corresponding lateral surface, measuring 18 mm 
superoinferiorly, may be a callus from a well-healed fracture. The right tibia has a thick layer of woven 
bone covering the portion of the lateral surface present. The medial and posterior surfaces are unaffected, 
and the woven bone was in the process of remodeling at time of death. A probable left fibula shaft exhibits 
healed, sclerotic periostitis circumferentially on the distal 55 mm of the shaft portion present. Periostitis 
is also present on the lateral and posterior surfaces of the shaft for 50 mm proximal to the circumferential 
manifestation, and was observed on the medial surface of the proximal 70 mm of the shaft. 
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Table 4. Commingled Remains, Possibly from 11JD341, Jo Daviess County, Illinois, Burial Project 
1934
Element
Number of 
Fragments/ 
Specimens
MNE 
Left
MNE 
Right
MNE 
Midline
MNE 
Unsided Age
Cranium 14 2 Adult
Mandibular teeth 1 1 Adult
Axis 1 1 Adult
Ribs 2-12 2 1 Adult
Humerus 1 1 Adult
Radius 3 2 Adult
Ulna 2 2 Adult
Metacarpals 2 1 1 Adult
Os coxa 2 2 Adult
Femur 4 2 2 Adult
Femur 1 1 1-3 yrs
Patella 2 1 1 Adult
Tibia 3 3 Adult
Fibula 5 2 2 Adult
Talus 3 2 1 Adult
Calcaneus 1 1 Adult
Metatarsals 8 6 2 Adult
Indeterminate fragments 20 Adult
Summary
Human remains discovered in the collections of the former Coe College Museum originated from four 
proveniences, three of which are reported here. The MNI for the remains from the three sites is nine. Two 
adults of unknown age and sex and an adolescent, 12 to 18 years old, are represented by the remains from an 
unidentified burial cave in Hawaii. Two adolescents or young adults, approximately 18 to 22 years old, and 
a middle-age to old adult are represented by the remains from a mound in Delaware County, Indiana. The 
remains from a mound in Illinois, likely the Crooked Slough Mound site (11JD341), represent two adults of 
unknown age and sex and an infant 1 to 3 years old. Observed pathologies include periostitis, cribra orbita-
lia, hypoerostosis frontalis interna, button osteoma, osteoporosis, and healed long bone fractures.
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